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agents ‘in the causation of atherosclerosis. The results leave little doubt that caloric restriction 


does lead to significant reduction of these serum components, particularly if the initial concentra- 
tion of Sf 12-20 lipoprotein exceeds 50 mg. per cent. Of interest is the fact that a generous cho- 
lesterol intake (two eggs daily) makes no significant difference in the results. 
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On the basis of negative autopsy findings in eight cases of myxedema surgically induced for in- 
tractable heart failure, the authors make the point that atherosclerotic coronary artery disease 
is not a necessary or indeed a common consequence of myxedema, a view supported also by the 
findings in spontaneous myxedema in adults and to some extent in cretinism. It should be noted 
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headache 


prompt...prolonged...prescribed pain relief 


(N-acetyl-p-aminophenol, Ames, 0.3 Gm.) 
analgesic-antipyretic 


acts within minutes — no analgesic lag 
pain relief for as long as 4 hours 

wide margin of therapeutic safety 
notably free from side effects 


pain relief plus sedation 


APROMAL 


(N-acetyl-p-aminophenol and acetyicarbromal, Ames, 0.15 Gm. each) 
analgesic-sedative 
non-narcotic and non-barbiturate 


mild sedation for daytime use 


_ Apamide and Apromal are prescription-protected. Dosage — 
and duration of treatment are controlled by you. Par- 
ticularly valuable in those patients who cannot tolerate the 

| salicylates. Average adult dose: 1 tablet every 4 hours, 
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nosis is so good anyway that anticoagulants do not make any perceptible difference. It is in the 
“poor risk” patients (myocardial infarction with shock, congestive failure, diabetes or azotemia) 
that anticoagulants are found to decrease mortality unequivocally, and it is probably only in this 
category that anticoagulant therapy is uniformly indicated. 
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(Tromexan), it was found that the drug exerted its effects more quickly than dicumarol but that 
regulation was more difficult. Tromexan may have a place in short term and prophylactic anti- 
coagulant therapy but does not appear to be well suited to regular long-term use. 
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ANCEL BLAusTEIN, NED SHNAYERSON AND ROBERT WALLACH 704 
Despite the paucity of details, this report on the use of phenylindanedione in 400 cases indicates 
that it may prove to be a welcome addition to the roster of anticoagulants. Its action is rapid, it is 
not cumulative, regulation of dosage appears to be comparatively easy, resistance is uncommon 
and uncontrolled hemorrhage is infrequent. 


Revi 


Serum Cholinesterase in Health and Disease Louis J. Vonnaus AND Rosert M. Kark 707 


This presentation, chiefly a composite study of the authors’ results with the Michel electrometric 
method, gives an over-all picture of the effects of various diseases and drugs on serum cholinesterase 
levels. The authors believe the determination to be of special value as an indication of the degree 
of liver cell damage in hepatitis. A number of interesting points are made including an estimate 
of twenty-eight days for the life span of the serum cholinesterase molecule. 
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“wide-spectrum” 
hematinic with the 
only U. S. P.-approved 


may be prescribed for any form of anemia—hypochromic, 
microcytic, macrocytic, normocytic, or pernicious— 
for it supplies in each easy-to-take tablet five ingredients 
needed for adequate treatment of any and all of these 
blood diseases. Binaemon contains Bifacton® (Vitamin B;2 
with Intrinsic Factor Concentrate), 1/9 U.S.P. unit; folic 
acid, 0.8 mg; vitamin C, 50 mg; ferrous sulfate, 133 mg; and 
liver concentrate, 100 mg. Because Binaemon supplies 
intrinsic factor, it provides a safe hematinic, for it assures B12 
absorption and prevents folic acid from masking the 
symptoms of incipient pernicious anemia. Prescribe Binaemon 
for all your anemic patients. 

Binaemon is available in bottles of 50 tablets. 
DOSAGE: For most anemias, 3 Binaemon tablets a day. In severe anemia, 


including macrocytic anemia of pregnancy, 6 tablets. 
In pernicious anemia, 9 tablets. 


Organon INC. e ORANGE, N. J. 
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An Evaluation of Anticoagulant Therapy. . . . Irvine S. 720 
special reference to myocardial infarction. He also reviews the properties, advantages and disad- 
vantages of the several anticoagulants presently available: dicumarol, heparin, tromexan, cyclo- 
cumarol, phenylindanedione, paritol, treburon, crystalline trypsin. This authoritative survey 
offers excellent orientation in this controversial field and is up-to-date. 
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Clinic on Psychosomatic Problems (Massachusetts General Hospital)— 
In a subject afflicted with ulcerative colitis and presenting an exceedingly complex “schizo- 
affective psychotic reaction,” a long, patient program of treatment embodying the principles of 
anaclitic therapy was instituted, with favorable response. The description of patient and manage- 
ment is of unusual interest. 
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Progressive Central Nervous System Disease. . . . ..... 736 
Clinico-pathologic Conference (Washington University School of Medicine) — 


This patient, in addition to presenting many of the common afflictions of old age, offered an in- 


triguing problem in interpretation of neurologic findings which could be resolved completely only 
at necropsy. The discussion is lively and informative. 
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Seventh Annual Meeting, New Orleans, Louisiana, January 31,1953 . . . 745 
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This syndrome is not well known to internists and this case report will be found of interest. 
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of special value 


brand of carbomycin 


Clinically active particularly against 
those infections caused by penicillin- 
resistant gram-positive pathogens — 
staphylococci, streptococci, and other 
Cross-resistance with penicillin, 
streptomycin and the broad-spectrum 
antibiotics has not been observed. 

Well tolerated. | 
Magnamycin is not inactivated by the 
gastric secretions. 

Available in the most familiar, readily 
accepted dosage form—sugar coated tablets. 
Recommended dosage—1.0 to 2.0 Gm. 
daily in divided doses. 


Supplied: 
100 mg. tablets, bottles of 25 and 100 
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Thyroid Carcinoma. Visualization of a Distant Osseous Metastasis by Scintiscanner; 
Observations during I-131 Therapy 
Norman W. SPECHT, Franz K. BAvER AND RALPH M. Apams 766 
This report illustrates the application of a new refinement in counting technics, the gamma detect- 
ing directional scintillation counter, to problems in visualization and treatment of thyroid carci- 
noma and metastases. Among other interesting points brought out is the close correspondence 
between the outline of the scintigram and the shape of the metastatic mass found at necropsy. 


Traumatic Chylothorax 
A. M. Sabety, John J. Thompson and Harry Halprin 770 


An interesting discussion of chylohorax, including use of a lipophilic dye to establish the 


diagnosis of ruptured thoracic duct. 
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the breads of today 
and yesterday 


A STORY OF PROGRESS IN NATIONAL NUTRITION 


Contrary to a widely prevalent fallacious assumption, com- 
mercial white breads of today offer more, not less, of 
nutrient essentials than either commercial or homemade 
breads of former years, even as recently as 1930. 


Commercial white breads of today are almost univer- 
sally enriched with B vitamins and iron, and contain 
substantial amounts of nonfat milk solids.'’* Breads of 
yesterday contained neither added vitamins and iron nor 
nonfat milk solids. 


Conforming to government requirements,’ commercial 
enriched breads of today provide per pound not less than 
1.1 mg. of thiamine, 0.7 mg. of riboflavin, 10 mg. of niacin, 
and 8 mg. of iron. White breads of yesterday contained 
only insignificant amounts of these important nutrients. 


1. Flour and Brtad Enrichment, 1949-50: 
Containing generous amounts of nonfat milk solids,' Prepares by 
usually 4 pounds per 100 pounds of flour, commercial breads National Research Council, Washing- 
of today provide flour protein supplemented with milk pro- = °™ P-©~ 192. 

tein. Hence the protein of today’s commercial white breads 2. SS es 
is notably superior biologically to the protein of yesterday’s Chemistry 1:38 (Apr.) 1953. 
breads,‘ being in itself biologically effective, thuscontribut- 3. Bakery Products; Definitions and 


‘ing to maintenance of body tissue and growth promotion. 

Due to the calcium contained in nonfat milk solidsand in § 4. Sherman, H.C.: Chemistry of Food 
other ingredients of the baking formula, commercial breads snd Nutrition, ed. &, New York, the 
of today supply also significant amounts ofcalcium—about = §, Godard, V.R., and Marshall, M.W.: 


400 mg. per pound.’ Breads of yesterday, without these The Calcium Content of Commercial 

elements, furnished little of this nutritional essential. ment of iculture, Technical 
Because of this notably high content of essential Crespo, S., and Bradley, W.B.: Cal- 

nutrients, bread—in generous amounte—deserves inclu- White Bread. Content of a 


Baking, Feb. 28, 1950. 


that the statements 
& that the nutritional statements BAKERS ASSOCIATION 
are acceptable to the Council 


on Foods and Nutrition of the 20 NORTH WACKER DRIVE * CHICAGO 6, ILLINOIS 
American Medical Association. 
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NOTE THESE 


ADVANTAGES 


What it is: 

Rauwiloid represents an alkaloidal extract of the root of Rauwolfia serpen- 
tina, found chiefly in India. The hypotensive action of this drug has long 
been known, but a purified, standardized dosage form heretofore has not 
been available. In the form of Rauwiloid, all the advantageous features of 
the drug are provided in a reproductible alkaloidal mixture for the treatment 
of hypertension. Each batch of Rauwiloid is biologically tested in dogs for its 
effectiveness in producing drop in blood pressure, bradycardia, and sedation. 


What it does: 


The hypotensive action of Rauwolfia serpentina is of moderate intensity.' 
It is not apparent for several days after therapy is initiated and does not 
attain its maximum extent for weeks or even months.? When therapy is 
stopped, the hypotensive effect persists for some time.* Coincidentally with 
the hypotensive action, Rauwiloid produces a mild bradycardia, especially 
appreciated in the presence of the tachycardia which so frequently disturbs 
the hypertensive patient. A significant feature of Rauwiloid is the distinct 
sense of well-being and emotional calm it induces, as well as the prompt 
relief of symptoms experienced by the patient. In a series of 326 patients, 
drowsiness was noted in only seven. 

The entire daily dose of Rauwiloid may be taken at one time, for 
instance upon retiring. Rauwiloid produces no undesirable side actions, 
even when given in excessive amounts. Dosage therefore is not critical, 
hence dosage calculation is not necessary. Rauwiloid is not a ganglionic 
or adrenergic blocking agent, and does not interfere with postural reflexes. 


Available evidence shows that when a second hypotensive agent is 
given in conjunction with Rauwolfia serpentina, its effect is exerted in addi- 
tion to that of Rauwolfia serpentina.' In severe hypertension, the concurrent 
administration of Rauwiloid and Veriloid leads to a response which may 
well be greater than the sum of the effects of the two drugs, suggesting 
true potentiation. 


re The desirable hypotensive action of Rauwiloid is char- 
acterized by these advantageous features. It produces ° 


Pronounced subjective improvement 


Emotional calm 
especially appreciated by appre- 


Mild bradycardia, not tachycardia 
No undesirable side actions 
No toxic effects; there are no known contraindications 


in severe and malignant hypertension its synergistic properties are valuably 
employed in conjunction with other medication. There are no known con- 
traindicati 


Administration and Dosage: 

The initial dose of Rauwiloid is 4 mg. daily, given as a single dose at night, 
and continued until the desired effect has been attained. Maintenance 
dosage at 2 mg. daily can be instituted when symptomatic and objective 
improvement indicates, usually after one or two months. 


How Supplied: 


Rauwiloid is available in 2 mg. tablets in bottles of 60, a month’s supply 
of medication. 


Rauwiloid+Veriloid provides the 
greater hypotensive response re- 
quired for controlling the symptoms 
and objective signs of — or re- 
bination, consisting of . of 
Rauwiloid and 3 m Verilo the 


The average dose of Rauwiloid+ 
Veriloid is one tablet three times 
daily, at intervals of not less than 


effect of the Veriloi is superimposed 
upon that of the Rauwiloid. In most 
patients, the response appears to be 
greater than simple summation of 
the two effects, pointing to syner- 
tion. Furthermore, the 


four hours, ideally after meals. This 
quantity may be increased to four 
tablets daily, especially after the 
response to Rauwiloid is fully ap- 
parent, 
to 60 days. 


calming influence of Rauwiloid Rauwiloid + Veriloid is supplied in 
makes it possible for more patients a of 100 tablets, an average 
to tolerate Veriloid, with less like- ’s supply. 
‘ 
RIKER LABORATORIES, INC. 
$8480 BEVERLY BLVD., LOS ANGELES 48, CALIF. 
6 Continuous, round-the-clock effect from once-a-day - References: 
dosage 1. Wilkine, R.W., and Judson, W.E.: 
7 Hypotensive action synergistic with more potent pertensive 
nypotensive agents 48:48 (Jan. 8) 1953. 
No economic hardship for the patient; notably low Sianton, 
in price for active or maintenance therapy, making on Rauwolfia Serpentina in Hypertensive 
it particularly advantageous in mild hypertension. 1981-198: 1962, p. 


3. Vakil, R.J 


The physician will appreciate the 
molt Serpentina in Hyper 


opportunity electively 
to lower the blood pressure without side actions with the 
aim of arresting the hypertensive process. 


lihood of side actions, greatly ex- 
‘> panding the applicability of the 
combination. 
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| prescribe... 


RECTAL MEDICONE. 


yearly... 


relieves painful anal lesions — ulcers 
abrasions — thrombosed hemorrhoids 


@ In serious rectal involvement—where severe pain and dis- 
comfort are the patient’s chief complaint' — the insertion of 
Rectal Medicone affords dramatic relief, thus enabling the clini- 


cian to proceed with therapeutic measures for treatment of the 


basic condition. 


millions 
prescribed 


1Bargen, J. A., and 
Jackman, R.J., . 
Journal Lancet, 
72:11, Nov., 1952. 


MEDICONE COMPANY - 225 VARICK STREET > NEW YORK 14, N.Y. 
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1222 pages, 71 fi 162 tables 
(December 1952) Price $12.00 


RODNEY MAINGOT, F.R.C.S.: 


The Management of 
Abdominal Operdti 


Thirty-three of Britain’s most reng@ned authorities 
management patient before, during after 

abdominal surgery. 


sovets a of subjects in minute 
deal, syPported by numerous of 
patholog 


specimens, a tus and essential 
1258 532 illustrations 
(March 1f 


steps of many operations. 
953 ) Price $24.00 
Order now at your bookstore or from 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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BODANSKY - BODANSKY: 
NEW SECOND EDITION 
by Oskar Bodansky, M.D., Ph.D. 
; a An up-to-date review and sotyce book on the bio- 
7 chemical aspects of disease as they\affect your patient! 
| Aa Organized 4 ee entities in a concise, 
ready reference manner. Each chapteh preceded by a 
detailed outline of contents and followed 
substantial hibliography. 
Sy. Appendix contains tabulations of mean nodal values 
=. and standard deviations found in analysis and 
in certain functione! tests. 
All the recent advances, bot}{in medical science and in 
surgical practice, are ipCorporated in the discussion 
of the practical aspg¢ts of the management of the 
major surgery patient. 


INDICATIONS 


infected burns 


SECONDARY 
INFECTIONS 


‘POLYSPORIN: OINTMENT 


16 
infected skin grafts 
obscesses and ulcers in 
eny accessible location 
furuncies 
pyoderma 
ecthyma 
| folliculitis 
infectious eczematoid 
dermatitis 
° impetige 
X one 
styes = 
5; external ear infections 
BROAD SPECTRUM 
w 
eye infections such as: 
conjunctivitis 
, A/ A 
blepharoconjunctivitis 
scleritis 
‘Wh keratitis 
dacryecystitis, etc. 
superimposed on 
eny dermatological 
condition 
AVAILABLE 
tubes of 
oz. 
ez. 
Ye oz. ophthalmic 
complete information 
will be sent on request A 
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so well tolerated...does not require 


>. 
Gantrisin is especially soluble at the 
pH of the kidneys. That is why it is 


_There are over one hundred references-to 


Gantrisin in recent clinical literature. 
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eeetor severe infections...whenever oral 
therapy is not feasible...Gantrisin ~~ 


____venously without dilution, Also tablets 
and Syrup. | 
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Ovalti 


DIETARY SUPPLEMENT 


Regardless of cause or patient 
age, the need for dietary sup- 
plementation frequently arises. 
Whenever such supplementa- 
tion is indicated to round out 
the intake of essential nutrients, 
a truly broad spectrum supple- 
ment—one that supplies not- 
able amounts of all important 
nutrients—will serve the pa- 
tient optimally. 

Ovaltine in milk, a delicious 
food drink, has long been widely 


prescribed for this purpose. As 
the appended table shows, it 
supplies substantial amounts of 
virtually all nutrients known to 
take part in metabolism, from 
biologically top-grade proteins, 
through the gamut of the essen- 
tial vitamins, to the minerals 
needed in trace amounts. 
Whenever the patient’s nu- 
tritional state must be im- 
proved, Ovaltine deserves the 
physician’s first consideration. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three Servings of Ovaltine in Milk Recommended for Daily Use Provide the Following 
Amounts of Nutrients 


ne (Each serving made of 4 oz. of Ovaltine and 8 fi. oz. of whole milk) 


MINERALS VITAMINS 

MOM 12 me. PYRIDOXINE... 0.6 mg. 
120 me. RIBOFLAVIN 2.0 mg. 
MANGANESE . 0.4 mg. “THIAMINE 1.2 mg. 

“PROTEIN (biologically complete)... . . . , 32 Gm. 

“Nutrients for which daily dietary allowances are recommended by the National Research Council 
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REDUCING DIETS 
DIABETIC DIETS 
GERIATRIC DIETS 
POSTOPERATIVE DIETS 
PEPTIC ULCER DIETS 
LOW SODIUM DIETS 
HEPATIC DISEASE DIETS 
RHEUMATIC FEVER DIETS 


2 “Clusivol”’ Capsules 
(average daily dosage) provide: 
Vitamin A (synthetic) ....... .25,000 U.S.P. Units 
Vitamin D (irradiated 

ergosterol) 2,000 U.S.P. Units 
Vitamin C (ascorbic acid) ............ 150.0 mg. 
Thiamine HCl (B) 10.0 mg. 
Riboflavin 5.0 mg. 
Pyridoxine HCl (Bs) 1.0 mg. 
Panthenol, equivalent to .............. 10.0 mg. 

of calcium pantothenate 
Vitamin Bis U.S.P. (crystalline)...... 2.0 meg. 
Folic acid 2.0 mg. 
Nicotinamide mg. 
Vitamin E (as mixed 

natural) mg. 

Inositol mg. 
Choline—from choline bitartrate mg. 
Biotin mg. 
d-Methionine mg. 
Cobalt—from cobalt sulfate mg. 
Copper—from copper sulfate mg. 
lron—from 4 gr. ferrous 

sulfate exsic. 76.2 mg. 
Calcium—from dicalcium 

phosphate 165.0 mg. 
Manganese—from manganous 

sulfate 10 mg. 
lodine—from potassium iodide... 0.15 mg. 
Molybdenum—from sodium 

molybdate 0.2 mg. 
Potassium—from potassium sulfate 5.0 mg. 
Zinc—from zine sulfate 1.2 mg. 
Magnesium—from magnesium 

sulfate 6.0 mg. 
Phosphorus—from dicalcium 

phosphate 127.4 mg. 


No. 293—Supplied in bottles of 100 and 1,000. 


Ayerst, McKenna & Harrison Limited 
New York, N. Y. « Montreal, Canada 


A 
nutritional 
reinforcement 
NECESSATY. . 
Teday, the concept of 
interrelationship in 
nutrition is widely 
recognized. For this a 
reason, when special | 
restrictive diets are 
prescribed, the physician » 
will usually tend to 
supplement dietary 
intake with the most 
complete vitamin- 
mineral formulation 
available. “Ciusivol” 
| is an ideal preparation 
 CLUSIVOL Fre. 
supplement | 


moderates 
the menopause 


pure crystalline estrogen of natural origin 


By promptly relieving symptoms and im- 


parting a characteristic sense of well- 
being, THEELIN has helped minimize the 
distress of the menopause for hundreds of 
thousands of women. The first estrogen to 
be isolated in pure crystalline form and 
the first to attain clinical importance, 
THEELIN has, moreover, demonstrated a 
most notable freedom from side effects. 


Available as THEELIN IN OIL — for rapid estrogenic effect 
and — as THEELIN AQUEOUS SUSPENSION — for more pro- 
longed action—THEELIN facilitates individualized treatment 
schedules. And for greater economy, both THEELIN IN OIL 
and THEELIN AQUEOUS SUSPENSION are available in mul- 
tiple-dose Steri-Vials® as well as in ampoules. Each mg. of 
THEELIN represents 10,000 international units of ketohy- 
droxyestratriene. 


THEELIN AQUEOUS SUSPENSION THEELIN IN OIL 
Am poules Ampoules 
l-ce. ampoules of 1 (10,000 I.U.) l-cc. ampoules of 0.2 (2,000 1.U.) 
1-ce. ampoules of 2 me, (20,000 1.U.) 1-ce. ampoules of 0.5 mg. (5,000 1.U.) 
l-cc. ampoules of 5 mg. (50,000 I.U.) l-cc. ampoules of 1 mg. (10,000 I.U.) 
Steri-Vials Steri-Vials 
10-cc. vials of 2 (20,000 I.U.) per ce. 10-cc. vials of 1 1 1.U. 
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MASSENCILE COMPANY URISTOL 


Wi 
| ... for the obese patient 
© 
“PD Obedrin offers # practicable solution to the problem of 
patient on restricted diet. 
| f Thousands of enthusiastic physicians have found that 
| . Obedrin curbs the appetite without making the patient 
jittery and does not cause insomnia. 
enough vitamins tO supplement the - 
_ gestricted diet. A large dose of vitamin C is included to 
| help mobilize tissue fluids. 
Pentobarbital, short-acting barbit- 
urate, aS corrective. Pentobarbital hss approximately 
| : possibility of cumulative barbiturate effect is negligible. 
| : Available: The 60-10-70 Diet.” This is ® convenient, vatl- 
able diet, with enough roughage °° diminate necessity of artificial bulk 
laxatives. 
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announcing 


BRAND OF SULFAMETHYLTHIADIAZOLE 


for greater safety in treating 


Supplied: No. 785—0.25 Gm. per tablet (scored) —bottles of 100 and 1,000. 


Suggested Dosage: 
ADULTS 
Mild infections —1 tablet (0.25 Gm.) five to six 
times daily. Severe infections, mixed infections, 
or where bacterial resistance is expected — 2 tablets 
(0.56 Gm.) five to six times daily. 
INFANTS AND CHILDREN 

% to 1 tablet (0.125 to 0.25 Gm.) five to six times 

daily. 


Descriptive literature available to the medical profession. 


AYERST, McKENNA & HARRISON LIMITED 
New York, N. Y. Montreal, Canada 
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| RAPID BACTERIOSTATIC ACTION 

HIGHER SOLUBILITY LOW DOSAGE LEVELS : 

LOWER ACETYLATION MINIMUM TOXICITY 

PROMPT ABSORPTION LESS RISK OF SENSITIZATION 

RAPID EXCRETION NO ALKALINIZATION — 
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Diarrhea controlled by Cremosuxidine 


-even those of complex etiology 


Cremosuxidine 


Since the etiology of diarrhea is frequently com- 
plex, no single agent may be expected to effect 
prompt or complete relief. CREMOSUXIDINE Con- 
tains three antidiarrhetic agents, each of which 
acts specifically against the several causes of 
diarrhea. 


1. SULFASUXIDINE® 


SULFASUXIDINE is one of the drugs most widely 
employed to control infections of the intestinal 


‘suxipie Contains 1.5 Gm. sulfasuxidine per 


tablespoonful. 


2. PECTIN 


As incorporated in CREMOSUXIDINE, pectin (1%) 


of many toxins and irritants, aids formation of 
normal stools. 


3. KAOLIN 
Specifically, the kaolin in CREMOSUXIDINE (1.5 
Gm. per tablespoonful) acts as an adsorbent, to 
IN COMPLEX ETIOLOGY... | 
Because of the completeness of its formula, 
CREMOSUXIDINE may be relied upon to provide 
symptomatic relief in most types of diarrhea, 
regardless of etiology. 

SUPPLIED | 
CREMOSUXIDINE, a smooth, homogeneous, pleas- 
antly flavored suspension, is supplied in SPA- 
SAVER® bottles of 16 fluidounces. ° 

Sharp & Dohme, Philadelphia 1, Pa. 
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NEW SYNTHETIC NON-HORMONAL 


A totally new concept in management of rheumatic disorders, treatment with 
BUTAZOLIDIN offers a combination of clinical advantages not shared by any other agent. 
Relieves pain in approximately 3 of every 4 cases within a few days of commencing treatment 
Produces functional improvement in many cases by reducing swelling and spasm and increas- 
ing mobility 


skeletal disorders 


Maintains effectiveness for as long as treatment is continued 


BuTAzo.ip1N® (brand.of phenylbutazone) is available as coated tablets of 200 mg. and 100 mg. 
. Cc. 
A sclection from the bibliography om (1) Freybe R.; Kidd, E. C., and Boyee, K. : Studies of 


Butasolidin with, 

and Gout, <o- 149 :729, 1962. (3) Kusell, W. C., and Schaflarzick, R. W.: Butapyria in Gout, Stanford M. Bull. 9 :194, 1951. 
Scheflarzick, R. W. Phenylbutasone (Butasolidin), Bull. Rheumet. Dis. 3:23, 1952. (S$) Kusell, W. C., 
and Schaflarsick, R. Butasolidia im Arthritis 


GCEIGY PHARMACEUTICALS 
Division of Geigy Company, Inc., 220 Church St., New York 13, N. Y. 
In Canada: Geigy (Canada) Limited, Montreal 
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Each fluidounce contains 
in an aromatized and carminative 
vehicle 
Available in bottles of 10 oz. and 
1 gallon 


The Upjohn Company, Kalamazoo, Michigan 


diarrhea... 


Kaope 


Trademark Reg. U.S. Pat. O€. 
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INDEPENDENT SURVEYS CONSISTENTLY SHOW DONNATAL TO BE THE MOST FREQUENTLY 
PRESCRIBED OF ALL ANTISPASMODICS. THERE MUST BE A REASON! EACH DONNATAL 
TABLET, CAPSULE, OR 5S CC. OF ELIXIR CONTAINS: HYOSCYAMINE SULFATE 0.1037 MG.. 
ATROPINE SULFATE 0.0194 MG., HYOSCINE HYDROBROMIDE 0.0065 NG., PHENOBARSI- 
TAL (% GR.) 16.2 6G. DONNATAL PLUS—SAME FORMULA, PLUS ESSENTIAL B-VITAMINGS. 
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Phenaphen 
Codeine 


ASPIK 
162 mg 
gr. 
PHENACET?® 
194 
(3 st.) 
PHENOBARBITAE 
16.2 
(% gr. Robins: 
CODEINE 
WHOSPHATE 
2 or 32.4 mg. 
HYQ@SCYAMINE 
WLFATE 
DO gr.) 
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THE FIRST QUADRI-SULFA MIXTURE 


Composition 

Each Tablet or each T. ful 
(5 cc.) Chocolate-flavored 

sion of Deltamide contains: 

1. Selfediezine............ 0.167 Gm. 
2. Sellemerezine........... 0.167 Gm. 
3. Sulfemethezine. 0.056 Gm. 
4. Sulfecetemide........... 0.111 Gm. 


Each tablet or teaspoonful (5 cc.) 
of suspension provides 0.5 Gm. 
of sulfonamides. 


Delcamide tablets, in 
es of 100; Deltamide Suspen- 
sion, in 4 oz. and 16 oz. bottles. 


indicated: In infections due to 

Group A hemolytic streptococci, 

staphylococci, pneumococci, me- 

ningococci, gonococci, and — 

microor ve to sul- 
— responsi 


fonami 

References: 1. Lehr, D.: Bric. M. J. 
2:343-348, 1948. 2. Lehr, D.: Brit. M. J. 
2:6€01, 1950. 3. Hawking F., and Law- 
rence, J. S.: The Sulfonamides, New York, 
Grune and Stratton, 1951. 


R GREATER TOLERANCE 


Deltamide—A Quadruple Sulfonamide Tablet and 
Suspension—represents the latest development in multiple 
sulfonamide therapy. Deltamide utilizes the fact that 

an increase in the number of sulfonamides in sulfonamide 
mixtures provides the significant advantages of greater 
clinical safety with lowered incidence of toxic and allergic 
reactions.1.2 | 

The special formulation of Deltamide suspension 
eliminates the complaint of bitter aftertaste. 


By combining four of the most useful sulfonamides,’ 
Deltamide is superior on four counts: 

e Rapid initial absorption 

© Effective blood levels 

© High urinary solubility 

@ Very low toxicity 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY+CHICAGO tLLINOIS 


PHYSIOLOGIC THERAPEUTICS THROUGH RESEARCH 
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THREE IBEROL TABLETS: the caity 


therapeutic dose for adults, supply: 
repr 

active ingredient tor the increase of 
hemoglobin in the treatment 
deficiency anemia) 

Plus these nutritional constituents 
Thismine Mononitrate........... 6 me. 
(6 times ) 
Ribofievin (3 times MDR*)...... 6 meg. 

e (2 times RDAT).. 30 mg. 

mg. 
Pantothenic Acid............... 6 mg. 
30 mcg. 
Stomach-Liver Digest......... 1.5 Gm. 


J 


FATIGUE 


. you may free her from iron-deficiency anemia 
by the simple expedient of prescribing one IBEROL tablet t.i.d. 
As you can see by the formula, three IBEROL tablets 
provide a therapeutic dose of iron plus seven B complex factors 
including B,,. In addition, IBEROL supplies standardized 
stomach-liver digest and ascorbic acid. 
Compressed, triple-coated IBEROL tablets are easy to take 
with no trace of liver odor or taste. The outer sugar-coating 
masks the iron, gives the tablet a pleasant odor and flavor. 
For prophylaxis in pregnancy, old age or 
convalescence, one or two tablets daily are usually enough. 
May be used as a supplemental hematinic in 

pernicious anemia. IBEROL is available 

in bottles of 100, 500 and 1000. 


prescribe 
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TABLET — 


NORMAL OUTPUT OF SODIUM AND WATER m4 


PRESCRIBE NEOHYDRIN whenever there is retention 
of sodium and water except in acute nephritis 
and intractable oliguric states. You can balance 
the output of salt and water against a more 

t by indi id li . | F one 
to six tablets a day, as needed. Cie 
PRESCRIBE NEOHYDRIN in bottles of 50 tablets. 

' There are 18.3 mg. of 3-chloromercuri-2-methoxy-propylurea 

in each tablet. 


cadershi~ tn diuretic yostarch 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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THE PRECIOUS MINUTES IT SAVES 
MAY MEAN THE 


xpa ndex: 


DEXTRAN) INJECTION 


AN EFFICIENT PLASMA VOLUME EXPANDER 


Expandex can be infused intravenously at application in the treatment of shock due to 
a moment’s notice at the very scene of an hemorrhage, burns, trauma and surgery. 
accident because it is liquid, sterile, com- Expandex is sterile, nonpyrogenic, nota- 
patible with all blood groups, and ready for _ bly non-allergenic and nonantigenic, and is 
instant use. Through its desirable osmotic _— not stored in significant amounts in the 
behavior, it expands the effective plasma body. It does not carry, therefore cannot 


volume, quickly bolstering the 
blood pressure and overcoming 
shock. Thus the precious minutes 
it saves, even in the face of hem- 
orrhage, may prevent fatal cir- 
culatory failure. 


In the operating room, Ex- 


pandex finds equally valuable | 


transmit, the virus of hepatitis. 

Injection Expandex, the first 
clinically acceptable dextran 
produced i in the United States, is 
supplied in 500 cc. bottles, with 
or without a Sterile Administra- 
tion Set. Available through regu- 
lar sources of supply. 
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NOW... 


a new, powerful, 
antituberculosis 


combination 


a new erystalline compound 
of the two preferred 
antimicrobials for 

treatment of tuberculosis 


e Streptomycin produces minimal inci- 


* Brand of Streptomycylidene dence of hearing loss over extended treat- 

Isonicotinyl Hydrazine ment periods. 

Crystalline Sulfate e Isoniazid is effective by injection; possi- 
bility of gastric side effects is avoided. 


© In combination, therapeutic action is en- 
hanced, emergence of resistant organisms 


Just one injection daily of Streptohydrazid pro- 
vides 1 Gm. streptomycin and 236 mg. isoniazid; 
assures adequate combined dosage for most 
patients. Supplied in single-dose vials contain- 
ing 1.4 Gm. Streptohydrazid. 


.. and for streptomycin-resistant tuberculosis— 


new Viocin (brand of viomycin): In vials con- 
taining 1 Gm. crystalline viomycin sulfate in 
sterile, dry powder form. 


Antibiotic Division Pfizer) CHAS. PFIZER & CO., INC., Brooklyn 6, N.Y. 
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CLINICAL STUDIES SHOW SAFETY AND EFFECTIVENESS 
OF HEDULIN, CHEMICALLY NEW ORAL ANTICOAGULANT 


The danger of hemorrhage, a calculated 
risk in anticoagulant therapy, makes the 
degree of cumulation of an anticoagulant 
the most important safety factor. Extensive 
Clinical experience with HEDULIN (brand 
of phenindione or 2-phenyl-1, 3-indan- 
dione), a new anticoagulant unrelated to 
the coumarins, has shown this drug to be 
free from cumulative effects, safer, and 
more rapidly effective in clinical use.'-* 


Blaustein et al.’ report that phenindione 


produces a prothrombopenia more rapidly 
than dicumarol* and also permits pro- 
thrombin levels to return to normal more 
quickly. The action of phenindione is rela- 
that of dicumarol, without its cumulative 
effect.‘ There is minimal tendency to 
hemorrhage with HEDULIN: in HEDULIN- 
treated cases reported by Blaustein et al.,° 
the incidence of hemorrhage was only 
0.75 percent. | 


_ The need for daily prothrombin time deter- 
minations is reduced. Once maintenance 


dosage has been established the interval 
between readings may be as long as 7 
to 14 days. Clinical evidence suggests the 
use of HEDULIN in coronary thrombosis 
and myocardial infarction; aortic throm- 


_bosis; postpartum: thrombosis and throm- 


bophlebitis, selected cases of congestive 
heart failure; pulmonary embolism, aneur- 
ysm, and infarction; cerebral thrombosis; 


and in the prophylaxis of postpartum and 
postoperative thromboembolic disorders. 


oS 


1. Blaustein, A. U., et al.: Circulation 1:1195, 1950. 


2. Blaustein, A. U.: Third Macy Conference on 
Blood Clotting and Allied Problems, Jan., 1950. 


3. Idem: Canad. M. A. J. 62:470, 1950. 


4. Bierkelund, C. J.: Scandinav. J. Clin. & Lab. 
Invest. 2:83, 1950. 


5. Preston, F. W., et al.: Circulation Vi: 515, 1952. 


6. Blaustein, A. U., et al.: Am. J. Med. To be 
published. 
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,.council-accepted 


oral anticoagulant 
(not a coumarin derivative) 


with a wide range of safety 


Permits dependable prothrombin control 
pea with little risk of dangerous fluctuations 
Gan © HEDULIN is not cumulative in effect— provides 


greater uniformity of action and ease of maintenance 
© HEDULIN is rapidly excreted—therapeutic effect 
dissipated within 24-48 hours if withdrawal 
becomes necessary 
© HEDULIN acts promptly, producing therapeutic 
prothrombin levels in 18-24 hours 
© HEDULIN requires fewer prothrombin determinations— 
only one in 7 to 14 days, after maintenance 
dose is established | 


© HEDULIN’s anticoagulant action is rapidly 
reversed by vitamin K, emuision 


DOSAGE: 4 to 6 tablets (200 to 300 mg.) 
initially, half in the moming and half at 
night; maintenance dosage (on basis of 
prothrombin determinations daily for first 
three days), 50 to 100 mg. daily, divided 
as above. 


Available on prescription through all phar- 
macies, in original bottles of 100 and 1000 
50-mg. scored tablets. 


Complete literature to physicians on request 
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Natural bile acids 
help restore 
natural biliary function 


@ ‘Bilron’ contains natural conjugated 
bile acids combined with iron. 

@ ‘Bilron’—a potent, true choleretic— 
produces bile of natural composition and 
consistency. 

@ ‘Bilron’ is chemically enteric. It is sol- 

uble in the alkalinity of the intestine, 

where bile is normally released. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U. S. A. 


‘Bilron’ is indicated in gall-bladder-type 
indigestion, constipation, biliary 
dyskinesia, and following cholecystectomy. 


(IRON BILE SALTS, LILLY) 
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Editorial 


Anticoagulant Therapy in 
Acute Myocardial Infarction 


LLOWING the report of the Committee of 
the American Heart Association which 
recommended the use of anticoagulant 

drugs in the treatment of coronary thrombosis! 
many investigators have confirmed the value of 
heparin and dicumarol® in reducing the inci- 
dence of thromboembolic complications in this 
disease and the mortality resulting therefrom. 
There is little doubt that in severely ill patients the 


anticoagulants have an important place in 


treatment; it is more difficult, however, to 
justify their routine use in all cases of coronary 
thrombosis. 

Wright,” in supporting the Committee’s con- 
tention that all patients should receive these 
drugs when no contraindications exist, claimed 
that experience is “replete” with examples of 
disabling or fatal thromboembolism occurring 
‘ unexpectedly in the course of relatively mild 
attacks of acute myocardial infarction. This 
view is indeed in accord with statements found 
in most textbooks of cardiology which depict 
the outcome from acute coronary thrombosis 
as “unpredictable because of the constant 
threat of sudden unexpected death, even for 


persons convalescing favorably.” 

Some authors,*~'® however, have criticized 
this grim characterization of the prognosis for 

1 Waricnt, I. S., Marpre, C. D. and Beck, D. F. 

of the committee for the evaluation of anti- 

coagulants in the treatment of thrombosis 
with infarction. Am. Heart J., 36: 801, 1948; 
J. A. M. A., 138: 1074, 1948. 

2 WricHT, I. S. The pathogenesis 
thrombosis. Circulation, 5: 161, 1952. 
§Russex, H. I., Zonman, B. L., Wuire, L. G. and 
Dogerner, A. A. Indications for bishydroxycoumarin 
(dicumarol) in acute myocardial infarction. J. A. M. A., 
145: 390, 1951. 

4 Russex, H. I., Zonman, B. L., Russex, A. S., Waite, 
L. G. and Doerner, A. A. Indications for bishydroxy- 


and treatment of 
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milder cases and have challenged the value of 
anticoagulants in their management. In recent 
studies*** 1,047 cases treated conservatively were 
separated into “good risk” and “poor risk” 
groups on the basis of information available on 
the day of admission to hospital. The signs con- 
sidered to indicate a serious prognosis were a 
history of previous infarction, intractable pain, 
severe or persistent shock, cardiac enlargement, 
gallop rhythm, heart failure, arrhythmias and 
other states predisposing to thrombosis. In 489 
patients in whom none of these factors were 
present the mortality during the period of 
hospitalization was only 3.1 per cent, compared 
with 60 per cent in the group showing one or 
more of these unfavorable signs. Analysis of the 
causes of death among the “good risk” patients 
indicated, moreover, that no more than one 
fatality in every hundred patients could have 
been prevented by dicumarol if the latter were 
capable of averting all thromboembolic com- 
plications. Of further significance was the find- 
ing that among “good risk” patients surviving 
coumarin (dicumarol) in acute myocardial infarction. 
Circulation, 5: 707, 1952. 

® ZonMAN, B. L. and Russex, H. I. The present status 
of anti t therapy in acute myocardial infarction. 
Quart. Rev. Med., 9: 1, 1952. 

* Russex, H. I. and Zonman, B. L. An evaluation of 
anticoagulant therapy in the treatment of acute myo- 
cardial infarction. Am. Heart J., 43: 3, 1952. ‘ 

D. The prevention of thromboembolism 
in acute artery disease. New England J. Med., 
247: 205, 1952. 

8 Papp, C. and Smith, K. S. and treatment 
of cardiac infarction. Brit. M. J., 1: 1471, 1951. 

* Furman, R. H. Prognosis in Acute Myocardial In- 
farction. Discussion, 25th Session of the American 
Heart Assoc. Cleveland, O., 1952. 

1¢ Bagr, S., Heine, W. I. and Krasnorr, S. O. The 
mortality of acute myocardial infarction in private 
practice. Am. J. M. Sc., 222: 500, 1951. 
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forty-eight hours from the time of admission to 
the hospital, the subsequent death rate from all 
cardiovascular complications was only 1.2 per 
cent while the incidence of clinical thrombo- 
embolism was less than 1 per cent. Obviously 
these observations do not reflect the formidable 
risk of sudden death claimed to exist even with 
milder attacks nor do they confirm the view 
that thromboembolism is a significant cause of 
disability and death in such cases. 

It. has been maintained that old age provides 
a special indication for the use of anticoagulant 
drugs in cases of acute myocardial infarction. 
The patient over the age of sixty is commonly 
regarded as more vulnerable than the younger 
patient who has sustained an attack of similar 
severity. Recent studies indicate that no justifi- 
cation exists for this concept. Although statisti- 
cally there is a relatively higher incidence of 
serious attacks among older patients, the 
prognosis for a severe attack or a mild one 
appears to be unaltered by age." The initial 
clinical appearance of the patient would there- 
fore seem to constitute the best index to his 
future course and the deciding factor regarding 
the need for anticoagulant therapy. 

It has been suggested that anticoagulants 
may have additional life-saving actions beside 
that of preventing thromboembolism. Some 
have contended that these agents ward off 
congestive failure, ventricular fibrillation and 
asystole by preventing further clotting in the 
coronary lumen. Gilbert and Nalefski'? have 
attributed the favorable results observed from 
the use of anticoagulant drugs in cases of acute 
myocardial infarction and angina pectoris 
primarily to an increase in coronary blood flow. 
Graham and associates,'* on the other hand, 
in reporting marked relief of anginal symptoms 
in patients receiving periodic injections of 
heparin, ascribe the beneficial response to the 
profound effect of the drug on lipoprotein 
metabolism. Other studies with heparin, how- 
ever, have failed to demonstrate either sub- 


jective improvement in anginal symptoms or 


1 Russex, H. 1., Zonman, B. L., Russex, A. S., 
Dozrner, A. A. and Wurre, L. G. Age and survival in 
ee A., 147: 1731, 

12 Gitpert, N. C. and Nauersxi, L. A. The effect of 
heparin and dicumarol in increasing the coronary flow 
volume. J. Lab. & Clin. Med., 34: 797, 1949. 

13 Granam, D. M. and others. Blood lipids and human 
atherosclerosis 1. The influence of heparin upon lipo- 


protein metabolism. Circulation, 4: 666, 1951, 


favorable influence on the electrocardiographic 
response to standard exercise.'* The recent 
report of Gilchrist'® offers a possible explanation 
for the unexpectedly large benefits reported 
from the use of anticoagulant drugs. This 
author observed that the early and efficient use 
of heparin and dicumarol or tromexan appears 
to influence favorably the outcome of the shock 
syndrome. Deaths from the severer grades of 
shock were reported to have been reduced from 
15 to 4 per cent as the result of therapy. Gilchrist 
suggests that the early employment of heparin 
in addition to the more slowly acting anticoagu- 
lants may limit the spread of multiple throm- 
botic extensions in and through the zone of 
demarcation separating the necrotic from the 
adjoining healthy muscle. Control of the throm- 
botic tendency may thus prevent an advance in 
the vicious cycle of thrombosis, infarction and 
hypotension. If these findings are confirmed, the 
current practice of administering dicumarol or 
tromexan alone without the immediate use of 
heparin must be viewed as falling far short of 
achieving optimum benefits from anticoagulant 
therapy in many cases. 

Inasmuch as dicumarol has since 1947 be- 
come one of the most common causes of death 
due to drugs,'* its employment for mild attacks 
of coronary thrombosis in which the risk of 
thromboembolism is small does not appear 
warranted. Major hemorrhage occurred in 
1.9 per cent of 9,609 patients given dicumarol, 
according to a review of the literature, '’ and in 2 
per cent of 15,500 patients treated with dicumarol 
and heparin by 136 physicians responding to a 
questionnaire.'* In a recent survey’® 228 cardi- 
ologists and internists reported a total of 122 
deaths caused by hemorrhage from heparin 
or dicumarol in the treatment of myocardial 
infarction. 

The wide employment of anticoagulant drugs 


14 Russex, H. I., Urnsacn, K. F. and Doerner, A. A. 
Effect of in cases of coronary insufficiency. 
J. A. M. A., 149: 1008, 1952. 

16 Gucurist, A. R. 
response to treatment. Brit. M. J., 3: 351, 1952. 

16 Fraxman, N. Drug fatalities. J. A. M. A., 147: 377, 
1951. 

17 Editorial: Anticoagulants as a cause of hemorrhage. 
J. A. M. A., 144: 1466, 1950. 

18 Nicnot, E. S. The risk of in anti- 
coagulant therapy. Ann. West. Med. & Surg., 4: 71, 1950 

'* Russex, H. I. and Zonman, B. L. Anticoagulant 
therapy in acute myocardial infarction: A Pree, stor of 

indications, results 


specialists opinions regarding 
dangers, Am. J. M. Se., 225: 8, 1953. 
AMERICAN JOURNAL OF MEDICINE 


thrombosis and its 


| 


Editorial 


in acute coronary thrombosis has been associated 
with another risk, commonly overlooked. In 
order to institute treatment without delay many 
patients are rushed to the hospital shortly after 
the onset of their clinical attack despite the fact 
that the highest death rate in this disease pre- 
vails during the first forty-eight hours. Since 
these early deaths are the result of ventricular 
fibrillation, cardiac asystole, shock or congestive 
heart failure, and are unrelated to thrombo- 
embolism, they almost certainly cannot be pre- 
vented by anticoagulant drugs. The desire to 
save the small proportion who may die from 
thromboembolism after the first week may 
therefore jeopardize the chances for survival of 
the much larger segment of coronary cases 
known to die from other causes during the first 
two days. For many patients, being jostled in an 
ambulance or admitting office, then subjected 
to the psychic trauma of a hospital room and 
bed, and of being placed in an oxygen tent, 
often when oxygen is entirely unnecessary, and 
being repeatedly punctured for prothrombin 
and coagulation times hardly constitutes opti- 
mum management during this early critical 
period. In most instances any form of treatment 
deemed necessary can be initiated in the patient’s 
home and removal to a hospital can be accom- 
plished, if indicated, when this critical period 
has passed. 

Many physicians feel obliged to use an anti- 
coagulant drug in every patient who sustains 
an attack of acute myocardial infarction. In 
some instances this attitude is based upon a 
firm personal conviction regarding the value 
of this form of treatment. In others it takes 
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origin from the pronouncement of the American 
Heart Association’s Committee that all cases 
should be treated in this manner. Many physi- 
cians who remain unconvinced or uncertain 
regarding the benefits to be derived from anti- 
coagulant drugs continue their routine use 
chiefly because of fear of criticism by colleagues 
or of reproach by patients or their relatives who 
have learned of this form of therapy. Some 
physicians have candidly expressed real appre- 
hension at the thought of possible litigation for 
malpractice if death or complications were to 
develop in their patients not receiving these 
drugs. From the evidence, however, anti- 
coagulants like any other drug are indicated 
only under certain well defined circumstances. 
In acute myocardial infarction perhaps some 
40 per cent of all cases may not require this 
form of treatment. 

The days of “masterly inactivity” in the 
management of coronary thrombosis are being 
gradually replaced by a positive therapeutic 
program but it is well to remember that there 
is no disease in which overtreatment or disre- 
gard of physiologic concepts can prove more 
disastrous. 


Henry I. Russek, m.p. 
Cardiovascular Research Unit 
Department of Medicine 
U.S.P.H.S. Hospital 

Staten Island, New York 


Burton L. ZOHMAN, M.D. 

The Medical Services of the 

Maimonides and Kings County Hospitals 
of the State Uniwersity College of Medicine 
at Brooklyn, New York 
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Clinical Studies 


Effect of Weight Reduction and Caloric 
Balance on Serum Lipoprotein and 
Cholesterol Levels’ 


Lt. Cot. WELDON J. WALKER, M.C., ELEANOR Y. LAwry, PH.D., DONALD E. Love, m.D., ft 
_ Grorce V. Mann, m.D., SAMUEL A. LEVINE, M.D. and FREDERICK J. STARE, M.D. 


Boston, Massachusetts 


ETERMINATION of the role of weight 
reduction as a preventive and thera- 
y peutic measure in the control of 
atherosclerotic vascular disease is of consider- 
able practical importance. Many physicians, 
health agencies and life insurance companies 
have sponsored programs designed to prevent 
and treat obesity. These programs advocate, in 
part, the achievement of desirable weight for 
the prevention of atherosclerosis. The validity 
of this belief that obesity is associated with and 
is presumably responsible for an increased 
prevalence of atherosclerosis has not been un- 
equivocally demonstrated. While various actu- 
arial indicate that obesity is associ- 
ated with health impairments,' this evidence 
has not adequately answered the question con- 
cerning the importance of weight reduction in 
the management of atherosclerosis. A recent 
study by Dublin and Marks? of a large group of 
overweight people who reduced their weight 
seems to support the contention that such a 
procedure is beneficial. 

Lipid metabolism has been implicated to some 
degree in the development of atherosclerosis in 
experimental animals and in man.’ There is 
widespread although not unanimous opinion 
that the serum levels of cholesterol and of 
certain lipoproteins are associated with and 
perhaps even causally related to the genesis of 
atherosclerosis.‘ The measurement of these 
serum lipids as a diagnostic method is, however, 
the source of much confusion because of the 


uncertainty of the relationship of the lipids to 
atherosclerosis. 

There are at least two approaches to this 
complex problem. One is an extensive com- 
parison of the levels of serum cholesterol and 
the implicated lipoproteins in obese and non- 
obese individuals. Data are available suggesting 
a positive relation between these lipids and 
obesity. One study has been reported by Gof- 
man and Jones® who examined 241 normal 
American males aged forty-one to fifty years. 
Of these 199 were above desirable weight and 
42 below. (Oddly, none were at their desirable 
weight.) It was concluded that the serum level 
of the S,35—100 class of lipoproteins was signifi- 
cantly associated with weight, as was the level 
of the S,12—20 class although to a lesser extent, 
whereas the serum cholesterol measurement had 
no significant relationship. In a study of 1,000 
individuals thirty to sixty years of age, cited by 
Walker,® the relation of the S,12-20 fraction to 
body weight revealed a progressive increase of 
this class of lipoproteins with increasing over- 
weight. Furthermore, the increment of lipo- 
protein with increasing overweight was greater 
in males than in females. These data suggest 
that overweight may be associated with athero- 
sclerosis. They cannot, however, establish a 
causal relationship until the true nature of the 
relation of the lipids to the disease is known, 
nor do the data prove the value of weight 
reduction in the mangement of atherosclerosis. 

The second approach to this problem is 
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through study of the effect of treating obesity, 
or more generally, the influence of loss of weight 
upon the implicated serum lipid constituents. 
This question has been considered by several 
workers’® but for the most part weight reduc- 
tion per se has not been the primary variable 
studied. The influence of low cholesterol, low 
fat diets upon the serum lipids has been re- 
peatedly discussed*’® but weight reduction has 
generally been an additional variable not well 
segregated and studied. 

The suggestive but inadequately documented 
impression that primitive and struggling societies 
in which obesity is rare are not prone to athero- 
sclerosis,'!—!* and the indirect evidence supplied 
by an apparent decrease of mortality attributable 
to atherosclerosis during war-time restriction 
of food and thus of overweight'*—'* have tended 
to support the belief that the treatment of 
obesity would reduce the toll of atherosclerosis. 
There is, further, the evidence of Wilens!’ 
purporting to show that patients dying of a 
chronic body-wasting disease have less than the 
expected amount of atherosclerosis, thus im- 
plying that this vascular disease is reversible 
and that a period of caloric deficiency will 
effect this reversal. 

We have investigated the influence of weight 
loss upon the serum cholesterol and certain 
classes of lipoproteins in a group of thirty-nine 
human subjects. 

PROCEDURES 


The subjects were selected primarily accord- 
ing to their willingness to lose weight and return 
for repeated observations. Twenty-nine of these 
subjects had cardiovascular disease which 
served to motivate their cooperation. The 
remaining ten were well except for obesity. 
The subjects’ initial weights varied from “‘desir- 
able,” according to Metropolitan Life Insur- 
ance Tables,'*:'* to 50 per cent above desirable 
weight. 

Twenty-eight of the subjects were male, eleven 
female. The ages ranged from twenty-nine to 
sixty-eight years. Ten were under forty years. 
No subject with edema was included and none 
was receiving medications other than pheno- 
barbital and nitrites. No subject received heparin 
either during or immediately before the study. 
The subjects were all ambulatory outpatients. 
All the subjects were believed to have followed 
the regimen proposed and were able to lose 
5 per cent or more of their respective weights 
during the course of the study. 
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Subjects were generally selected for the study 
without respect to their serum lipid levels. 
About one-fourth of the group, however, was 
selected in part because of elevated levels of 
serum lipoprotein in order that we might have 
a satisfactory range of initial values for evalua- 
tion. (Table 1.) 


Cholesterol, mg. %........ <250 250-299 | >300 
No. of subjects............ 14 11 14 
S12-20, mg. %.......... 0-49 | 50-79 > 80 
No. of subjects. ........... 14 14 11 
S:35-100, mg. %......... 0-49 | 50-100 | >100 
No. 10 14 15 


Diet. Twenty-nine of these subjects were 
known to have cardiovascular disease, and 
several reported some degree of cholesterol and 
fat restriction in their usual diets. In the be- 
ginning all subjects were asked to continue the 
diets to which they were accustomed while 
taking care to maintain their body weights. 
Control measurements were made during this 
regimen. 
was begun on a diet containing approximately 
1,000 calories with 100 gm. of protein, 50 gm. 
of fat and 100 gm. of carbohydrate. The daily 
ingestion of two eggs was required to insure a 
minimum daily intake of 600 mg. of cholesterol. 
By this device a relatively constant cholesterol 
intake was achieved throughout. The aim was 
to have the subjects lose at least 2 pounds per 
week. In four subjects amphetamine was given 
for brief periods in an effort to facilitate weight 
loss. The weight losing period was considered 
ended when a subject failed to lose more than 
1g pound per week. 

During the weight maintenance period the 
caloric intake was liberalized individually by 
additions to the carbohydrate and protein com- 
ponents of the diet. Fat and cholesterol intakes 
were continued unchanged. However, during 
this period seventeen subjects were instructed 
to cease the daily consumption of the two eggs 
and to avoid all other cholesterol-rich foods. 
This regimen was then continued for two 
months during which serum lipids were meas- 
ured in an effort to evaluate the contribution 
of the egg lipids. 

Laboratory Procedures. ‘The subjects were seen 
throughout the study at monthly intervals or 


| 
TABLE 

DISTRIBUTION OF THIRTY-NINE SUBJECTS ACCORDING TO 

INITIAL SERUM LIPID LEVELS 
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more frequently. Body weights were measured 
under standard conditions of dress and these 
measurements were the ultimate criteria of 
adherence to the regimen. 

At each visit blood was drawn for the serum 
analysis of total cholesterol by the method of 


Chenge S; 35-100 (S, 35-100 - 32.5) 
y-2°23.7 mem% 


Chenge 12-20 -0.49(S, 12-20 - 33.5) 
$.0.2-y°.6 mgm% 


UPOPROTEIN LEVEL men % 


Fic. 1. The relation of the change of S;12-20 and 

S:35-100 to the respective initial level of each quantity. 

The data of thirty-two subjects who completed the 

regimen are included. The interrupted portions of the 

lines are extrapolated. 

Abell et al.?° and lipoproteins of the S,12-20, 
$,21-35 and §,35-100 classes by the method of 
Gofman et al.?! Running duplicate analyses of 
either these or other human sera revealed the 
duplicate reproducibility shown in Table un. 

TABLE 


REPRODUCIBILITY OF THE LABORATORY DETERMINATIONS 
EMPLOYED IN THIS STUDY 


Standard Error of Duplicates * 
(mg. %) 
Total cholesterol................. 10.7 
ZA? 


Blood samples were drawn in no constant rela- 
tion to meals but were generally three or four 
hours post-prandial. 

The control values obtained during the 
initial period consisted of two or more measure- 
ments in twenty-nine subjects and one measure- 
ment in each of the remaining ten subjects. 
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During the weight-losing period serum was 
obtained at two- or three-week intervals and at 
one- to two-month intervals during the weight 
maintenance period. 

The subjects have been followed for periods 
of two to sixteen months with an average of 
eight months, comprising in all 312 subject- 
months of observation. 


RESULTS 


It was not possible to induce each subject to 
reduce his weight to the desirable level. The 
group accomplished and maintained a weight 
loss varying from 7 to 40 pounds each with an 
average loss of 19 pounds. The relation of the 
thirty-two subjects who completed the regimen — 
to their desirable weight at the start and finish 
of the regimen is shown in Table 11. 


TABLE 
DISTRIBUTION OF THIRTY-TWO SUBJECTS ACCORDING TO 
THE RELATION OF THEIR BODY WEIGHT 
TO DESIRABLE WEIGHT 


No. of Subjects 
Relative Weight * 
Start Finish 
0.91-1.00 0 15 
1.01-1.10 13 9 
1.11-1.20 8 6 
1.21-1.30 6 0 
1.31-1.40 3 2 
1.41-1.50 2 0 


* Relative weight is expressed as the ratio of the ob- 
served weight to the desirable weight. 


The rate of weight loss among the thirty- 
nine subjects varied considerably. In all, the 
duration of the weight-losing period varied 
from 15 to 277 days with a mean of 106 days. 
The average time required by the thirty-two 
subjects who completed the three phases of the 
study to lose half the total weight loss achieved 
was 40.5 days. The mean loss per day was 
0.235 pounds (1.6 pounds/week). 

Weight loss was in most although not all 
subjects associated with a reduction of all three 
categories of serum lipoproteins. This reduction 
of lipoproteins was most marked for the $;35—100 
categories but was significant for the S;12-20 
and 21-35 as well. The lipoprotein changes 
were, however, subject to marked individual 
variation. Table rv indicates the distribution of 
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responses among the thirty-nine subjects studied. 
There was no relation between the amount of 
weight loss and the changes of serum lipids. 
Thirty-two subjects accomplished all three 
phases of the study, i.e., control, losing and 
maintenance. Data for each period in Table v 
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impression the regression lines relating the net 
lipoprotein changes from the control phase to 
the weight maintenance phase with the initial 
levels were computed. A significant relationship 
was found. (Fig. 1.) The regression equation for 
the S;12-20 class indicates that only those sub- 


TABLE IV 
RESPONSE OF THE SERUM LIPIDS OF THIRTY-NINE SUBJECTS WHO LOST 5 PER CENT OR MORE OF THEIR 
DESIRABLE WEIGHTS * 


$:12-20 $,21-35 $,35-100 
ag ee (mg. %) (mg. %) - (mg. %) (mg. %) 
Subjects 
(Ib.) 

Start Finish Start Finish Start Finish Start Finish 
6-10 6 51 33 28 20 66 32 271 232 
11-15 13 54 50 29 23 73 39 284 262 
16-20 9 82 53 49 18 93 18 255 251 
21-30 8 59 49 32 26 119 52 317 297 
31-40 3 60 54 31 19 85 28 299 311 
39 Means 61.5} 48.2 34.4 22.0 86.8 34.8 283 266 


regimen. 


represent the averages of all measurements 
made during the respective period. These 
subjects, who lost on the average 12 per cent of 
their desirable weight, significantly reduced 
their S,12-20, 21-35 and 35-100 classes of 
lipoproteins. The cholesterol reduction was not 


statistically significant at the 5 per cent level. 


* Data represent the lipid changes occurring between the control and the end of the weight-losing phase of the 


jects with initial S;12-20 levels greater than 
approximately 50 mg. per cent (i.e., 33.5 + 11.6) 
can be expected to reduce their levels by weight 
reduction. Similarly, only those subjects with 
initial S$,35—100 levels greater than 60 mg. per 
cent (32.5 + 23.7) can be expected to lower 
their S,35-100 levels with weight reduction. 


TABLE V 
PERFORMANCE OF THIRTY-TWO SUBJECTS WHO COMPLETED THE WEIGHT-LOSING REGIMEN 
No, | Relative S:12-20 S;35-100 | Cholesterol 
Weight (mg. %) (mg. %) (mg. %) (mg. %) 
32 49.9 22.3 36.6 264 
p < 0.05* p < 0.01 p<0.01 | p>0.05 
Maintenance...................-- 32 1.04 49.1 | 23.2] 44.5 | 261 | 


* The symbol “‘p” indicates the probability that this observed difference is a chance occurrence. Throughout this 
discussion differences with a chance probability of 0.05 or less are taken to be significant. Values of “p” were obtained 


by the application of a standard “‘t”’ test. 


It was also apparent that the serum lipid reduc- 
tions were already maximal at the end of the 
losing phase of the study. 

It appeared that subjects with initially ele- 
vated lipid levels experienced greater reduction 
of these levels with weight loss. To confirm this 
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The regression lines also show that the influ- 
ence of weight loss in lowering these lipid com- 
ponents is such that individuals maintain their 
position in a rank made according to initial 
levels; i.e., a person with an initial S;12-20 
level of 100 mg. per cent can expect to reach 
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70 mg. per cent whereas one with an initial 
level of 80 mg. per cent can expect to reach 
60 mg. per cent. In order to take this into 
account it was convenient to divide the thirty- 
two subjects into three groups according to 
initial S$;12—20 levels. Such a procedure does 
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to number of subjects, rate of weight loss and 
initial and final relative weights. The S,12-20, 
21-35 and 35-100 classes of lipoproteins were 
significantly reduced during the weight-losing 
period in Groups I and II with initial S;12—20 
levels of 50 mg. per cent or higher. However, 


TABLE VI 


INDIVIDUALS LOSING 


RESPONSE OF SERUM LIPOPROTEIN AND CHOLESTEROL LEVELS IN THIRTY-TWO 
WEIGHT, WHEN GROUPED ACCORDING TO INITIAL S;12—20 LEVELS 
Rate of 
Weight | Av. aes (mg. %) (mg. %) (mg. %) (mg. %) 
Losing 
Group 1 S;12-20 > 80 mg. % No. = 10 
Control. ...... 1.16 103.7 {99.0 56.2 120.5 319 
Losing........ |p < 0.01 260 < 0.01 2.7 |p < 0.01 2 > 0.2 
Maintenance ..| 1.03 ..... 65.9 25.8 37.0 279 
Group 1 S;12-20 50-79 mg. % No. = 12 
Control. ...... 1.16 112.9 {63.9 34.3 90.2 269 
Losing........ 51.5 |p <'0.02/23.8 |p < 0.05 46.5 |p < 0.05 262 
Maintenance ..| 1.03 ..... 53.0 25.8 57.3 270 
Group mt S;12-20 < 50 mg. % No. = 10 
Control....... 1.17 99.7 29.6 21.4 68.8 247 
Losing........ 28.3 16.9 |0.2 < p < 0.3) 32.7 [0.1 < p < 0.2/239 |0.05 < p < 0.1 
Maintenance 1.05 | ..... 27.8 17.5 36.7 231 


TABLE VII 


CHANGE OF SERUM LIPID LEVELS OCCURRING WITH WEIGHT REDUCTION CONSIDERED ACCORDING TO THE 
INITIAL LEVEL OF S;12—20 


Initial Change Change Change 
Group S:12-20 No. S;12-20 S135-100 Cholesterol 

(mg. %) (mg. %) (mg. %) (mg. %) 
1 >80 10 —33.1] —83.5 ] —39.9 

p < 0.01 p <0.05 
50-79 12 —11.0] |p <0.01 —32.19] Ip <0.05 + 1.4 

p < 0.05 | 

11 <50 10 — 1.8] —32.1 —16.9 


not rank subjects perfectly in respect to the 
other lipid components but, in general, persons 
with high S;12-20 levels also have high S,20—100 
and high cholesterol levels, as the data of 
Table v1 indicate. When studied in this fashion 
the three groups were well matched in respect 


these lipoprotein classes were not reduced in 
Group III with initial S;12-20 levels below 
50 mg. per cent nor were the serum cholesterol 
levels significantly reduced at the 5 per cent 
level of probability in any of the three groups. 
Furthermore, the degree of reduction of each 
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class of lipoprotein was significantly greater in 
Group I with initial S,12-20 levels of 80 mg. 
per cent or more than in Group II with lower 
levels. (Table vu.) It was apparent that further 
evaluation of the data must consider that 
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loss was thus greater in individuals with high 
initial levels of either serum cholesterol or the 
S:12-20 class of lipoprotein. 

That the lowering of the various lipid com- 
ponents was accomplished early in the weight- 
losing phase and reached minimal -values at this 


s;i2-20 

S;21- 35 

s;35-100 

GB CHOLESTEROL 


Fic. 2. The change in several serum lipid quantities associated with the weight 


>120 


reduction and the rate of weight loss. The data are mean values for twenty-five 
subjects with initial S;12-20 > 50 mg. per cent. , 


S;12-20 level and should be segregated accord- 
ing to this characteristic. 

A similar analysis of the thirty-two subjects 
who completed the study, grouped according 
to their initial serum cholesterol values, has 
been made. A group of eleven subjects with 
initial serum cholesterol values >300 mg. per 
cent showed a significant drop of serum cho- 
lesterol, S;12-20 and S,35-100 during the 
losing phase. There was a significant reduction 
of the S,12-20 for the group with initial cho- 
lesterol levels of 250-299 mg. per cent, but no 
real reduction of the cholesterol or S,35—100. 
There was no reduction in any of the three 
lipoprotein classes in the group with initial 
cholesterol values under 250 mg. per cent. 

The sensitivity of the serum lipids to weight 
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time is indicated in Figure 2. The minimum 
values reached were in the range of values 
expected for normal subjects of similar age and 
sex. 
These observations prompted an assessment 
of the relation of the rate of weight loss to the 
behavior of lipid levels. The analysis is shown 
in Table vi. When all thirty-nine subjects were 
classified according to the rate at which they 
had lost weight between the last control ob- 
servation and the first observation during the 
reducing period, there were twenty-three who 
had lost at a rate of more than 2 pounds/weck 
and sixteen at a rate of less than 2 pounds/ week. 
Comparison of the lipoprotein and cholesterol 
level changes accomplished during these losing 
periods revealed no significant differences at the 
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5 per cent level of probability. Since it has been 
established that subjects with low initial levels 
of S;12-20 do not lower their lipid levels with 
weight loss, the same comparison of degree of 
lipid change with rate of weight loss was made 


TABLE Vil 
DEGREE OF CHANGE OF SERUM LIPID COMPONENTS 
OBSERVED IN THIRTY-NINE SUBJECTS COMPARED 
ACCORDING TO THE RATE OF WEIGHT LOSS 


Rate of Weight Loss 
>2 Ib. /wk.| <2 Ib. /wk. 
Sig. p 
No. of Subjects. ..... 23 16 
4* S2-20........ —13.1 — 9.2 n.s. 
4 $35-100. ........ —59.0 —29.5 ip~0.1 
A Cholesterol....... + 3.6 26.3 ip >0.05 
< 0.10 
Mean weight loss 
(Ib. /wk.)....... 3.8 


* A indicates change of level in mg. %. 


according to our previous classification by the 
initial $;12—20 level. (Table 1x.) 

The subjects in Group I and II with initial 
S:12-20 levels of 50 mg. per cent and above did 
not alter their S;12—20 levels differently when 
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losers, paradoxically, showed less change of the 
serum cholesterol than did the slow losers. 

This demonstration of an influence of rapid 
weight loss suggested that the serum lipids might 
bear some relation to caloric balance. Such an 
effect has been demonstrated for the serum 
cholesterol in short term ts.2? If such 
‘a relationship of caloric balance to serum lipid 
expected to elevate the serum lipids. To test 
this hypothesis two normal adult males were 
studied during a period of positive caloric 
balance with weight gain while consuming a 
very low fat, low cholesterol diet. (Fig. 3.) After 
measurement on a weight maintenance control 
period of two weeks with the low fat, low cho- 
lesterol diet, a period of forced feeding of the 
same diet was begun with the aim of producing 
a weight gain of at least 1 pound per day. 
Subject D. L. gained 10 pounds in eleven days 
and W. W. 11 pounds in nine days. During 
this both showed a two- to threefold 
increase of the S;12-20 class of lipoproteins and 
a much larger increase of the S,35—100 class. 
The serum cholesterol levels showed a significant 
but more delayed rise with the period of posi- 
tive caloric balance. Since the diets used con- 
tained less than 15 gm. of fat and 50 mg. of 
cholesterol per day, this increment of serum 
lipids must be attributed to an increase of non- 
fat calories. 


TABLE IX 
INFLUENCE OF RATE OF WEIGHT LOSS ON SERUM LIPIDS, ACCORDING TO INITIAL LEVEL OF S,1 2-20 


Groups 1 and 1 Group m1 
(Initial Ss12-20 > 50 mg. %) (Initial Ss12-20 < 50 mg. %) 
ob >2 Ib. /wk. <2 Ib. /wk. >2 Ib. /wk. <2 Ib. /wk. 
No. of subjects...................05. 13 12 10 4 p 
—25.1 —11.4 0.1 + 2.4 — 2.5 n.s. 
+ 3.3 —40.1 0.05 + 3.6 —36.5 >0.1, 


* A indicates change of level in mg. %. 


compared according to their rate of weight loss. 
Those losing at a rate of greater than 2 pounds 
per week did lower their S,35-100 class of 
lipoproteins more than did those losing at a 
rate of less than 2 pounds per week. The rapid 


A further assessment of the role of dietary 
cholesterol in the control of serum lipid levels 
was made in twenty of the subjects who had 
reached and stabilized in the third, or weight 
maintenance, phase of this study. These subjects 
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who had consumed two eggs per day 
were asked to avoid all eggs and cholesterol- 
containing foods for two months. Serum ob- 
tained for measurement at the end of the first 
and second months of this period of restricted 
cholesterol intake gave the results shown in 
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pounds 


661 


abnormal, the electrocardiograph normal. This 
man’s relative weight was 1.36 at the start of the 
study, his serum cholesterol was 323 mg. per 
cent and serum lipoproteins were S,12-20, 
60 mg. per cent, S;21—35, 33 mg. per cent and 
S,35—100, 97 mg. per cent. On the weight losing 


Sooo] $000 3000 


Fic. 3. The effects of a period of forced feeding of calories upon the serum lipids of two normal adults. 
The diet throughout was very low in fat and cholesterol. The serum measurements are means of 


duplicates. 

Table x. None of these differences are significant 
at the 5 per cent level of probability which indi- 
cates that under these conditions the cholesterol 
intake was not a determining factor in the 
serum lipids measured. 

Two of the subjects died during the course of 
the study. Each of these was among the twenty- 


TaBLE x 
EFFECT OF RESTRICTING CHOLESTEROL INTAKE 
ON THE SERUM LIPIDS OF TWENTY SUBJECTS 
ON A LOW FAT, LOW CHOLESTEROL DIET 


Choles- 
Cholesterol Duration S412-20 | S735-100 | 
Liberal intake 57 
600 mg./day..... Range (26-119) | 55.3 48.4 279 
Low intake 53 52.4 47.0 259 


100 mg./day..... Range (20-120) 


nine subjects known to have cardiovascular 
disease at the start of the study. 

Subject A. D., a fifty year old white male, had 
well established angina pectoris of six years’ 
duration. The angina forced moderate restric- 
tion of activity. The ballistocardiograph was 
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regimen a steady weight loss of approximately 
2 pounds per week was maintained for twelve 
weeks. Four successive measurements of serum 
lipids revealed a downward trend in all these 
quantities, the final values two weeks before 
death being cholesterol 286 mg. per cent, Si 2- 
20, 48 mg. per cent, S;21-35, 29 mg. per cent 
and S;35-100, 42 mg. per cent. Although an 
autopsy was not obtained, the clinical events 
indicated that the sudden death was caused by 
a myocardial infarction. 

Subject H. E. was a sixty-three year old white 
male who was known to have had a moderate 
degree of hypertension for six years. Four years 
prior to the present study the subject had a well 
documented myocardial infarction. Two years 
previously he had shown evidences of a minor 
cerebrovascular accident. This man’s relative 
weight was 1.05 at the start of the present study; 
his serum cholesterol was 296 mg. per cent and 
the serum lipoproteins S;12—20, 61 mg. per cent, 
S:21-35, 43 mg. per cent and S,35-100, 87 mg. 
per cent. On the weight-losing regimen this 
man’s weight loss was only 11 pounds in 150 
days. Five successive lipid measurements during 
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this weight losing revealed a decrease for the 
first eighty-five days to minimal values, followed 
by a steady increase thereafter which continued 
into the weight maintenance period and reached 
maximal values ten days before death when they 
were: cholesterol 265 mg. per cent, S,12-20, 
70 mg. per cent, S;21-35, 43 mg. per cent and 
S$,35-100, 89 mg. per cent. 

Each of these subjects with known heart 
disease had accomplished a significant weight 
reduction. In one subject the serum lipids were 
also reduced; in the other subject an early 
reduction of lipids was followed by a rebound to 
levels equal to the control levels. There is no 
means of assessing the relationship of these 
clinical events to the procedure or laboratory 
measurements. 

The permanency of the serum lipid changes 
induced by weight loss is an important criterion 
of the effectiveness of this treatment in altering 
the serum lipids. Evaluation of this feature 
requires evaluation of the individual responses, 
since the mean response of a group of individuals 
may be typical of none. Assessment of the 
changes in the lipid levels of any individual is 
complicated by the day-to-day biologic varia- 
bility of that individual as well as by the 
technical error of measurement. 

Since the uncertainty of measurement caused 
by technical error has been measured, this in- 
formation can be used to estimate a minimal 
change of lipid level that is not likely to be due 
to chance. With a standard error of measure- 
ment of the S;12-20 class of 4.9 mg. per cent, two 
separate, single determinations on a given person 
may be expected to differ by +2 X 4.9 
= +6.9 mg. per cent because of technical 
error alone.** If, however, we have available not 
single determinations but the average of several, 
this error will be reduced. A study of the extent 
of. biologic variability currently underway in 
this laboratory** suggests that it would be more 
reasonable to consider that a difference of less 
than + 10 mg. per cent in the S;12-20 levels is 
not real. 

With this criterion for a real change, twenty- 
one of the thirty-two persons who completed the 
study had final S,12-20 levels less than. their 
initial levels, nine persons showed no change 
and two persons showed an increase. (Table x1.) 
The levels of all ten of the persons in Group I 
(initial S;12-20 > 80 mg. per cent) decreased, 
eight of those in Group II decreased and the 
other four showed no change. In Group III, 
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three showed decreases, five no change and two 

increased. In seventeen of the twenty-one 

persons showing net decreases both the weight- 

losing and weight-maintenance levels were less 

(by > 10 mg.- per cent) than the control levels. 

However, three of the twenty-one, while showing 
TABLE XI 


NET CHANGES* IN 812-20 OF THIRTY-TWO SUBJECTS 
COMPLETING WEIGHT LOSING 


Initial No. of Subjects 
Group |_Levels 
(mg. %) Decrease | No Change | Increase 
1 80 10 0 0 
(2R) t 

50-79 4 0 

(1R) (2R) 
111 50 3 5 2 
Totals 21 9 a 


* A change of +10 mg. % or more between the con- 
trol and maintenance phases was used in this evaluation. 

t (R) indicates the number of subjects who after an 
initial lowering of their S;12—20 level later increased this 
level 10 mg. % or more. 


a reduction of 10 mg. per cent or more during 
the losing phase, increased their levels by 10 mg. 
per cent or more when they stopped losing 
weight. This phenomenon of a decrease followed 
by an increase we have designated as a “‘re- 
bound.” One subject showed a weight-losing 
level higher than his control level. Of the nine 
showing no net change, two had weight-losing 
levels less than the controls but rebounded to 
the initial levels; the other seven showed no 
change throughout the whole study. The two 
who increased did so uniformly (within the 
10 mg. per cent limits). The initial S;12—20 levels 
of these were 20 and 23 mg. per cent. 

It is clear then that subjects with the highest 
initial lipoprotein levels obtain the largest 
decrease of their levels with weight loss and 
further that the permanency of this change is in 
proportion to the initial level. No other clue 
has been found which will aid in predicting the 
direction, the magnitude or the permanency of 
the serum lipid change with weight loss. 


COMMENTS 


This study has demonstrated that in many 
individuals serum lipoprotein levels are sensitive 
to the status of caloric balance. The serum lipids 
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tended to fall during negative caloric balance 
and to rise when this was positive. These ob- 
servations, taken in conjunction with earlier 
studies indicating a positive correlation between 
body weight and lipoprotein levels, support the 
several contentions relating nutritional status to 
atherosclerosis. Thus the supposed rarity of 
atherosclerosis in lean and hungry societies, the 
diminution of atherosclerosis in cachexia, the 


improved health performance of people who lose | 


weight and possibly the low lipoprotein levels 
seen during the acute phase of a myocardial 
infarction may all be related to this phenomenon. 

This study does not exclude the dietary lipids 
as influential in the control of the serum lipids, 
for the weight-losing phase was coincidental 
with a drastic restriction of dietary lipids other 
than cholesterol. A study accomplishing weight 
reduction on a high dietary lipid intake is 
necessary. This study reveals no evidence that 
the cholesterol content of the dietary lipids 
limits or even influences the alteration of serum 
lipids accomplished by weight reduction. 

Several interesting implications are posed by 
these data. When the data were grouped and 
studied according to the initial degree of obesity 
as expressed by the relative weight, there was 
no correlation of this measure with the response 
of the lipids to weight loss. Thus the influence 
of weight loss upon the serum lipids was not 
determined by the degree of initial obesity. 

Both the rate of weight loss and rate of lipid 
reduction were maximal in the early part of the 
weight-losing period. A moderate but statistically 
significant correlation between rate of weight 
loss and degree of lipid reduction could be shown 
in the entire group. As suggested in the regres- 
sion lines, while those subjects with high initial 
levels of S;12—20 did show the largest reductions 
with weight loss, the subjects did not reach a 
common level. After the reduction of weight 
and serum lipids the subjects largely maintain 
their original ranking according to S;12-20 level. 
These data suggest that caloric insufficiency or 
weight loss represents only one component of the 
total regulation of serum lipoprotein and cho- 
lesterol levels. 

The performance of these subjects indicated 
that starting with an unselected group with 
known initial levels of S;12—20 several responses 
are possible. The best predictive evidence is the 
initial S;12-20 level and not the degree of 
obesity nor even the rate or degree of weight 
loss accomplished. Even among subjects with 
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initial $;12-20 levels of >50 mg. per cent a 
significant number will be found who will 
either not change their lipoprotein levels with 
weight loss, or will after a change show a re- 
bound of levels either partially or completely 
cancelling the initial reduction. Among sub- 
jects with initial levels of <50 mg. per cent the 
response is more heterogeneous and includes a 
few who show an actual increase. 

The correlation between obesity and serum 
lipoprotein levels coupled with this demonstra- 
tion that weight reduction will often lower 
these serum lipoproteins suggests that in our 
present state of knowledge the prevention and 
correction of obesity is the most plausible treat- 
ment of atherosclerosis. This approach would 
be strengthened if a positive correlation between 
the serum lipids and the causation of athero- 

CONCLUSIONS 


1. An average weight loss of 19 pounds in 
thirty-nine subjects led to a significant reduc- 
tion of the serum S,12-20, S,21-35, S,35—-100 
and total cholesterol in the majority of instances. 

2. The degree and permanency of this serum 
lipid reduction can be related to the initial 
level of S;12-—20. The influence of weight loss in 
reducing serum lipids is greater and more con- 
sistent in subjects with initial lipoprotein levels 
of 50 mg. per cent or more. In subjects with 
lower levels no reduction, a reduction followed 
by a rebound, or even increases of serum lipids 
are observed with weight loss. 

3. The degree of initial obesity is not a 
determining factor in the serum lipid changes 
and the rate of weight loss seems only slightly 
concerned. 

4. Strong positive caloric balance in two 
subjects on a very low lipid intake was associ- 
ated with significant increases of the serum 
cholesterol and lipoproteins. Thus caloric bal- 
ance appears to play a major role in controlling 
these serum lipid levels. 

5. On a low fat diet the cholesterol intake 
had no demonstrable influence upon the serum 
lipids. 

6. If elevated serum lipid levels contribute 
to the causation of atherosclerosis, weight 
reduction is a proper treatment for this disease. 
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Hypercholesterolemia, Myxedema 


and Atherosclerosis’ 


HERRMAN L. BLUMGART, M.D., A. STONE FREEDBERG, M.D. and GEORGE S. KURLAND, M.D. 
Boston, Massachusetts 


the extensive literature on the relation 
between atherosclerosis and lipid metab- 
olism the statement is repeatedly made that 
myxedema with its hypercholesterolemia in- 
duces atherosclerosis. The supporting evidence 
for this assertion is incomplete and inconclusive. ' 

Our studies of the therapeutic effect of hypo- 
thyroidism induced to alleviate intractable 
angina pectoris and congestive failure provide a 
unique opportunity to examine this question.*~‘ 
The purpose of the present communication is 
to report the clinical findings and postmortem 
observations in a group of patients who survived 
one to thirteen years following surgical total 
thyroidectomy and in whom hypometabolism 
or myxedema with increased cholesterol values 
was present. The results demonstrate that 
progressive atherosclerosis of the coronary 
arteries is not a necessary concomitant of in- 
creased blood cholesterol levels in hypothyroid- 
ism or of the hypothyroid state. 

Our observations have been made in patients 
with rheumatic heart disease and cor pulmonale 
and thus afford particularly important evi- 
dence.® In them, particularly in the younger 
age group, only slight or minimal coronary 
arteriosclerosis would ordinarily be anticipated 
at death. If prominent atherosclerotic lesions 


were observed post mortem, they might well be | 


attributable to the myxedematous state. Con- 
versely, the absence of abnormal atheromatosis 
after prolonged hypometabolism indicates that 
hypercholesterolemia or hypothyroidism does 
not necessarily lead to atheromatosis over the 
period of years during which our patients sur- 
vived. These same considerations do not apply 
to the majority of patients in whom total 
thyroidectomy was induced for the alleviation 


of angina pectoris due to coronary arteriosclero- 
sis. In such patients extensive severe narrowings 
and occlusions of the coronary arteries are 
observed post mortem in the absence of hypo- 
thyroidism*~* and the possible effect of con- 
comitant associated hypothyroidism cannot be 
evaluated. 
METHODS 


In the patients in the Beth Israel group, blood 
for cholesterol measurements was drawn from 
the antecubital vein, with minimal stasis, after 
a fast of fourteen hours or more. Measurements 
of serum cholesterol were made in duplicate by 
the method of Myers and Wardell,® using the 


- apparatus for continuous extraction described 


by Ling.'® The averages of the duplicate meas- 
urements, which checked within 5 per cent, 
have been reported. The high limit accepted 
for normal serum cholesterol values is generally 
about 230 mg. per 100 cc. by this method. In 
the patients studied at the Peter Bent Brigham 
Hospital the cholesterol measurements were 
determined in the routine clinical pathologic 
laboratories by the method of Bloor.” 

When weakness of the legs, drowsiness, 
emotional irritability or puffiness of the face 
developed, thyroid substance was administered 
in appropriate amounts to alleviate these unto- 


‘ward symptoms of myxedema without raising 


the basal metabolic rate sufficiently.to place an 
undue burden on the heart. The amounts of 
thyroid substance administered were so adjusted 
as to maintain the patient in a hypothyroid 
state, as evidenced by dry skin, increased 
sensitivity to cold and a low basal metabolic rate. 

As the basal metabolic rate decreased in our 
patients, following total ablation of the thyroid, 


* From the Medical Department of the Yamins Research Laboratories, the Medical Service of the Beth Israel 
Hospital, and the Department of Medicine, Harvard Medical School, Boston, Mass. This investigation was supported 
in part by a research grant (H-864(R)) from the National Heart Institute of the National Institutes of Health, Public 
Health Service, and in part by the Colonel and Mrs. Louis Rosenfield Fund for Heart Research. This paper was read 
in abstract before the Association of American Physicians on May 6, 1952. 
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In each patient clear evidence of hypothyroid- 
ism was present, as shown by clinical symptoms 
and signs, basal metabolic rate and increased 
serum cholesterol values. In each patient the 
degree of hypothyroidism, as indicated by the 
clinical symptoms and signs and the basal 
metabolic rate, was related to the increase in 
serum cholesterol concentrations rather than 
to the absolute cholesterol value. Thus in some 
patients with marked hypothyroidism who 
showed an increase of 100 or more mg. per cent 
the values were not much higher than those 
obtained in other patients when they were 
euthyroid. The average increase of 125 mg 
above the average pretreatment levels of 170 mg. 
corresponded to a metabolic rate of minus 
28 per cent in the large group of patients studied 
by Gilligan, Volk, Davis and Blumgart."' In 
each of the Beth Israel Hospital cases the 
cholesterol levels were above the generally 
accepted upper limit of normal of 230 mg. by 
the method used at the Beth Israel Hospital. 
In three of the Beth Israel Hospital cases and 
in two at the Peter Bent Brigham Hospital the 
cholesterol levels were markedly elevated above 
300 mg. per cent. 


Case 1.* ‘F. C., was a male, forty-one years 
of age. Total thyroidectomy was performed in 
1933 when the patient was thirty-one years of 
age. He had had bronchial asthma since infancy 
and cor pulmonale with chronic incapacitating 
right ventricular failure during the five years 
before treatment. Physical examination showed 
conspicuous cyanosis, dyspnea, evidences of 
advanced pulmonary emphysema, slight en- 
largement of the heart, regular rhythm and no 
murmurs. The pressure was 120/70. 
Following total thyroidectomy the patient 
showed marked improvement for one year 
followed by recurrent attacks of asthma and 
congestive failure during the ensuing ten years. 
There was no evidence of rheumatic, syphilitic 
or hypertensive cardiovascular disease. He 
showed clear clinical and laboratory evidences 
of myxedema throughout the ten years of his 
survival until death at the age of forty-one 
years. (Table 1.) He had received small amounts 
of thyroid (6 to 15 mg. daily). 

Postmortem exainination disclosed a moder- 
ate number of atheromatous plaques in the 

* This case is described in greater detail elsewhere 
(Case 10).* 


intima of the pulmonary conus and aorta. None 
of the atheromas showed ulcerations. All of the 
heart valves were thin, translucent and intact. 
The coronary arteries were not palpable. The 
left descending coronary and the left circumflex 
coronary arteries were not narrowed and there 
was no evidence of atheromatous changes or 
of any narrowing in these coronary arteries or 
their branches. The right coronary artery 
showed a moderate degree of atheromatous 
change throughout the main branch and its 
smaller tributaries. One of the plaques measured 
0.5 by 1.0 by 0.2 cm. However, it was elevated 
only 0.2 cm. None of the atheromatous areas 
showed ulceration. The myocardium throughout 
both ventricles showed no evidence of softening 
or fibrosis. Examination of the neck revealed a 
few minute remnants of thyroid tissue which 
showed follicles dilated and congested with 
colloid. The lining epithelium had become 
extremely flattened. No morphologic evidences 
of activity were seen. 

Case u.* B. Z. This female patient, age 
forty-nine, with rheumatic heart disease and 
severe congestive failure was operated on in 
1933. Physical examination at that time showed 
cyanosis, venous congestion, greatly enlarged 
heart, the characteristic signs of mitral stenosis 
and insufficiency, auricular fibrillation, conges- 
tion of the lungs and liver, marked edema of the 
legs and back. Following operation this patient 
showed striking improvement for two years, 
following which she developed ascites requiring 
frequent abdominal paracenteses. A diagnosis 
of cardiac cirrhosis of the liver was made. . 
During the seven years of life after total thy- 
roidectomy there was undoubted clinical hypo- 


_thyroidism with ¢levation of the serum choles- 


terol values. The two thyroid nodular remnants 
disclosed at postmortem examination were 
apparently not of functional importance. 

At postmortem examination slight pituitary 
hyperplasia, as described by Altschule and 
Cooper* in myxedema, was observed. Examina- 
tion of the heart showed mitral stenosis and 
insufficiency, aortic insufficiency, cardiac hyper- 
trophy and dilatation. The coronary arteries did 
not appear unusually firm or tortuous. The 
main left anterior descending artery showed 
approximately six slightly raised atheromatous 
patches beneath the endothelium, none of which 
produced evident narrowing. One such plaque 

* This case is described in greater detail elsewhere 
(Case 6). 
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slightly narrowed the right coronary artery to a 
diameter of approximately 3 mm. a short 
distance beyond the origin of the vessel. No 
subintimal hemorrhages, sites of marked narrow- 
ing or complete occlusion, thrombi, or ruptured 
atheromatous abscesses were observed. No 
atheromatous changes were found within the 
intima of the renal blood vessels. The intima 
of the aorta in the thoracic portion showed a 
small number of atheromatous streaks and 
plaques, none of which exhibited ulceration or 
calcification. A moderate number of similar 
lesions was noted in the abdominal aorta. There 
was more marked atheromatosis of the pulmo- 
nary artery. 

Despite the of a remnant 
of thyroid (1.5 by 1 by 0.8 cm.) beneath the 
musculature on the body of the thyroid cartilage 
immediately inferior to the left superior horn, 
this patient had definite hypothyroidism with 
elevated serum cholesterol levels for seven years. 
The thyroid acini were lined by cuboidal to 
flattened epithelium and contained colloid. 
There was no suggestion of aeeypene or 
adenoma formation. 

Case m1.* G. F. This male patient, age 
sixty-three, had had rheumatic fever at the age 
of twelve years. He had been quite well until 
three years prior to operation when he experi- 
enced precordial pain and dyspnea on effort 
which became progressively more severe and 
incapacitating. During the two years before 
total thyroidectomy he was invalided and 
showed edema of the legs and sacrum, conges- 
tion of the lungs and liver and venous distention 
despite bed rest, diuretics and the usual medical 
measures. Physical examination after complete 
rest in bed for many months showed orthopnea, 
cyanosis of the lips and mucous membranes, 
marked enlargement of the heart, grossly 
irregular heart sounds and a mid-diastolic 
murmur over the mitral area. There was no 
aortic diastolic murmur. 

_ Total thyroidectomy was performed Decem- 
‘ber 15, 1932, following which the patient showed 
- a striking response, was employed for ten years 
as a laboratory assistant and survived until 
September 4, 1943. During the final ten months 
of life congestive failure reappeared with attacks 
of pulmonary edema, one of which proved fatal. 

On examination of the heart the coronary 

arteries were normal except for a minimal area 


* This case is presented in greater detail elsewhere 
(Case 3).? 


of narrowing and sclerosis at tHe bifurcation of 
the left coronary artery into the left circumflex 
and left anterior descending branch. There was 
another similar area of narrowing and sclerosis 
in the left anterior descending branch, 4 cm. 
from the origin of the left circumflex artery. The 
mitral valves showed evidence of healed old 
rheumatic valvulitis. The tricuspid valve showed 
normal leaflets. Some of the chordae tendinae 
of the mitral valve were short and thickened. 
There was marked atherosclerosis of the pulmo- 
nary artery and also of the aorta. Careful dis- 
section of the neck revealed no evidence of 
residual thyroid tissue. 

It is noteworthy that this patient in definite 
myxedema for eleven years showed only minimal 
changes in the coronary arteries even though 
there was marked extensive atherosclerosis of the 
pulmonary artery and systemic aorta. 

Case iv. F. Z. This patient, a male, age 
twenty-two, who survived one year after total 
thyroidectomy was performed September 14, 
1933, showed normal coronary arteries at post- 
mortem examination. The patient had had 
rheumatic fever at ten years of age. During the 
two years before first entry to the Beth Israel 
Hospital he experienced progressively severe 
dyspnea on exertion, palpitation and attacks of 
paroxysmal nocturnal dyspnea. Physical ex- 
amination showed a greatly enlarged heart, the 
evidences of free aortic insufficiency with blood 
pressure of 180-300/0, the signs of mitral stenosis 
and insufficiency and moderate congestive 
failure. Following total thyroidectomy the 
patient experienced relief of symptoms for 
approximately eight months. There was clear 
clinical evidence of hypothyroidism with a 
lowered metabolic rate on a regimen of 15 mg. 
of thyroid daily. Congestive failure recurred, 
however, and became severe. He died approxi- 
mately one year following operation. 

Postmortem examination disclosed consider- 
able atheromatous change of the aortic intima 
but no calcification or ulceration. The coronary 
arteries were not palpable and showed no 
atheromatosis. In the protocol of 
the neck organs it is stated that “there is a chain 
of smooth moist and glistening reddish purple 
bodies which strongly resemble thyroid tissue 
residual from thyroidectomy.” It is also stated 
that “this thyroid-like tissue apparently invests 
the right recurrent laryngeal nerve which is 
intimately incorporated with it”; no micro- 
scopic observations are available. 
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Case v. H. G., a male, age twenty-eight 
years, survived six years in the hypometabolic 
state after total thyroidectomy August 26, 1933. 
Five years before operation he noted the onset 
of dyspnea, palpitation on exertion and swelling 
of the ankles, legs and hands. Several episodes 
of hemoptysis had occurred. Physical examina- 
tion showed cyanosis, the characteristic signs of 
mitral stenosis and insufficiency, auricular 
fibrillation, and congestion of the lungs, liver 
and edema of the legs. The blood pressure was 
100/55. The patient showed clinical improve- 
ment for approximately six months. While not 
as severely ill as formerly, he suffered recurrent 
congestive failure from time to time. The patient 
was maintained at a clearly myxedematous 
level during six years, showed marked hyper- 
cholesterolemia and received small daily doses 
of thyroid for only one year. (Table 1.) He died 
in congestive failure with signs of pulmonary 
embolism and bronchopneumonia on May 7, 
1939. 

Postmortem examination disclosed a typical 
fish-mouth appearance of the mitral valve, 
stenosis of the aortic valve and a greatly hyper- 
trophied heart. After injection and dissection 
of the coronary vascular tree no sites of narrow- 
ing, occlusion or anastomoses were found. There 
were several irregular patches of moderate 
atheromatosis scattered along the main coronary 
arteries. 

Throughout the branches of the pulmonary 
artery to the radicles of the second branching 
the intima was studded with numerous small, 
firm, yellowish atheromatous plaques. The 
thoracic aorta was similarly diffusely studded 
and a few small atheromatous plaques were 
observed. None of these was ulcerated or calci- 
fied. Nineteen sections of the heart were ex- 
amined microscopically. Several cross sections 
of the coronary arteries showed fibrous patchy 
thickening of the intimal surfaces. In others the 
intima was atheromatous and sclerotic with 
compression of the media. 

Case vi. P. R. This female patient, age 
forty-four, with rheumatic heart disease and 
severe congestive failure was operated on in 
1934 at the Peter Bent Brigham Hospital. She 
had had repeated hospital admissions for 
pulmonary infarcts and congestive heart failure. 
On examination the characteristic murmurs of 
mitral stenosis and insufficiency and auricular 
fibrillation were noted. The blood pressure was 
130/90. Following operation, symptoms were 
june, 1953 


ameliorated for two years followed by recur- 
rence of severe congestive failure. 

This patient had definite clinical myxedema 
for four years. However, at postmortem ex- 
amination the coronary arteries were smooth 
and free of atheromatous change. The aorta, 
pulmonary, renal and peripheral vessels showed 
a few small atheromatous plaques and some 
intimal thickening. 

Casevu. M.A.,a forty-six year old woman, 
survived seven years in the hypothyroid state 
after total thyroidectomy April 25, 1934. 
Rheumatic heart disease with mitral stenosis 
and insufficiency was diagnosed twenty-four 
years before operation. In the eight years prior 
to thyroidectomy, dyspnea and palpitation in- 
creased and resulted in incapacitation. The 
blood pressure averaged 166/76. At the time of 
operation at the Peter Bent Brigham Hospital 
examination revealed an enlarged heart, auricu- 
lar fibrillation, basal rales and the characteristic 
murmurs of mitral stenosis and insufficiency. 
For two years following thyroidectomy the 
patient showed clinical improvement; there- 
after, the symptoms of congestive failure re- 
curred. Increasing dyspnea, orthopnea and 
edema precipitated a final hospital admission. 
Death occurred on October 30, 1941, following 
a period of shock and a massive pulmonary 
embolus. 

Postmortem examination revealed an en- 
larged heart, auricular thrombi and marked 
mitral stenosis. The coronary vessels showed no 
evidence of thrombi, narrowing or obstruction. 
A few small atheromatous patches were ob- 
served. The vessels of the lung showed unusually 
extensive atherosclerosis throughout all of the 
vessels even to the smaller branches. The aorta 
was elastic and showed no undue tortuosity. 
Atheromas were few and small in the thoracic 
aorta but were more numerous without ulcera- 
tion in the abdominal aorta. : 

Case vir. A. P. This male patient, age fifty- 
eight, with rheumatic heart disease had suffered 
increasing dyspnea on exertion for seven years. 
One year prior to operation marked increase in 
dyspnea, orthopnea, paroxysmal nocturnal dysp- 
nea and edema resulted in incapacitation. 
Physical examination at the Peter Bent Brigham 
Hospital revealed cyanosis, basal rales, hepato- 
megaly, cardiac enlargement, auricular fibrilla- 
tion, apical systolic and diastolic murmurs. The 
blood pressure was 120/96. Total thyroidectomy 
was performed on February 12, 1934. Improve- 
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ment in congestive failure for several years was 
followed by a gradual recurrence of symptoms. 
The patient showed clear-cut clinical evidence 
of myxedema during the thirteen years of his 


survival during which he received small doses of . 


thyroid. He died on May 20, 1947. 

Postmortem examination revealed cardiac 
enlargement, mitral and aortic stenosis and 
insufficiency. Despite thirteen years of un- 
doubted iiaen the coronary arteries showed 
no tortuosity, were soft and yielding and showed 
only slight atheromatous change and no narrow- 
ing or occlusions. Moderate atherosclerosis of 
the pulmonary vessels and of the aorta was 
found. The renal, peripheral and cerebral 
vessels were not remarkable. Microscopic ex- 
amination revealed a small focus of thyroid 
tissue. 

RESULTS 

These eight cases represent all those available 
for study in the entire series of patients at the 
Beth Israel Hospital and Peter Bent Brigham 
Hospital* in whom total thyroidectomy was 
done for the relief of intractable congestive 
failure due to rheumatic heart disease or cor 
pulmonale, and in whom _ hypothyroidism 
existed one or more years after operation. One 
other patient, a thirty-two year old female with 
congenital heart disease, was not included in 
this series. This patient, following total thy- 
roidectomy, moved to another city, was defi- 
nitely hypothyroid clinically for many years, 
and showed no atheromatosis of the coronary 
arteries at postmortem examination. No blood 
cholesterol values or basal .metabolic rate 
readings are available, however. No patient 
with angina pectoris due to arteriosclerotic 
heart disease was included; narrowing and 
occlusions of the coronary arteries are com- 
monly present in such patients in the absence 
of hypometabolism and hypercholesterolemia.* 7 

Seven of the eight patients had rheumatic 
heart disease, one patient had cor pulmonale. 
Their age ranged from twenty-two to sixty-three 
years, averaging forty-four years, and in six 
instances exceeded forty years. Five were males, 
three females. None of the patients had essential 
hypertension or diseases such as diabetes mel- 
litus, renal or liver diseases, which predispose 
to atherosclerosis. The average duration of 
hypothyroidism was 7.4 years; in six of the eight 

* The cases of the Peter Bent 


Brigham Hospital were 
studied through the courtesy of Dr. George W. Thorn 
and Dr. Samuel A. Levine. 


this amounted to six to thirteen years. These 


patients were definitely hypothyroid clinically 
and were generally maintained at levels of 
hypothyroidism corresponding to basal meta- 
bolic rates of approximately minus 20 per cent 


' by small doses of thyroid. The blood cholesterol 


levels of our group averaged 125 mg. above the 
average pretreatment levels of 170 mg. per cent. 
Cholesterol values of over 400 mg. per cent were 
present for many months in some of these 
patients. 

Our observations do not lend support to the 
oft-repeated statement that hypothyroidism or 
myxedema with its attendant hypercholester- 
olemia leads to atheromatosis, particularly of 
the coronary arteries. In the group of cases 
reported here the degree of involvement of the 
coronary arteries was certainly no greater and 
probably less than that generally witnessed in 
similar euthyroid individuals with the same 
disease process. None of the eight cases showed 
complete occlusions of any of the coronary 
arteries. Five of the eight cases showed no 
narrowing of any of the coronary arteries either 
of the main stems or branches; the other three 
of the eight showed slight narrowing of one of 
the main stems. Three of the eight showed no 
atheromas, and in four additional cases only a 
few isolated atheromatous areas were witnessed. 
In but one case was a moderate number of such 
areas present. 

In the other arteries, atheromatosis and 
atherosclerosis varied greatly but in no instance 
did it differ from the findings generally observed 
in similar patients of the same age group who 
are euthyroid. In three patients (Cases m, vu, 
vi), atherosclerotic lesions were observed in 
the pulmonary and other arteries but did not 
differ from findings in similar patients without 
myxedema. The brain was examined in six of 
the cases; five showed no cerebral atheromatosis; 
in one patient, a man of sixty-three, slight 
atherosclerosis was present. 

In three of the cases (i.e., Cases 1, 1 and 
possibly rv) minute thyroid remnants were found 
which, however, were not sufficient to prevent 
the hypothyroid state. This is in accordance 
with our experience with radioactive iodine; 
certain patients with marked clinical hypothy- 
roidism may nevertheless show the presence of 
residual thyroid tissue as indicated by radio- 
active iodine tracer doses.'*:14 We have also 
observed residual groups of thyroid follicles at 
postmortem examination in patients who showed 
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hypercholesterolemia and marked clinical myxe- 
dema after I'*! therapy. 

In none of our cases, including over eighty 
patients treated by total thyroidectomy and 
over seventy patients rendered hypothyroid by 
radioactive iodine, have we observed a single 
case with clinical or pathologic evidence of 
rupture of the aorta or the degenerative, changes 
described by Kountz"* and by Foster and Barr. 
Kountz reported idiopathic cystic medial de- 
generation of the aorta and other blood vessels 
_ after total thyroidectomy and also in patients 
with low metabolic rates. Rupture of the aorta 
occurred in three and rupture of a coronary 
artery in one patient. Foster and Barr reported 
a case of spontaneous myxedema with degenera- 
tive lesions in the cardiac, smooth and skeletal 
muscles similar to those described by Erdheim 
as idiopathic cystic medial necrosis. The fact 
that practically all of our patients are main- 
tained on small doses of thyroid may be partly 
responsible for the absence of such lesions in our 
experience. 

COMMENTS 


It is of interest that the results of our study 

are in accordance with the original classic 
report published in 1888!’ of the Committee of 
the Clinical Society of London to investigate the 
subject of myxedema. At that time, before any 
effective treatment of myxedema was known, 
pathologic examination of the arteries of some 
twenty cases was summarized 4s follows: “In 
more than half the cases there was atheroma of 
the large arteries, but in only rare instances was 
the condition advanced. Arterial degeneration, 
indeed, does not appear to exist to any unusual 
extent, at any rate in the larger vessels.”? The 
clinical summaries of 209 cases reviewed by the 
Committee indicated that, whatever, the dire 
effects of myxedema, they were not sufficiently 
severe to preclude prolonged duration of life. 
Thus nine cases (Nos. 7, 12, 27, 35, 41, 43, 65, 
75, 101) had shown evidences of myxedema for 
fifteen to thirty-five years at the time that the 


clinical study was made. The ages of these 
patients (63, 50, 48, 40, 36, 56, 44, 56, 56) 
averaged 50 years. 


Since then observers have referred frequently 
to an increased incidence of atherosclerosis 
accompanying the hypercholesterolemia of hypo- 
thyroid states.'*-*° Many of the cases cited in 
the literature as evidence of a relation of 
myxedema and atherosclerosis have been com- 
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plicated by the presence of hypertension?! or 
renal disease,?*:?* conditions which in them- 
selves influence the incidence of vascular 
disease. Moreover, myxedema has its highest 
incidence at ages when the occurrence of 
arteriosclerosis without myxedema is com- 
mon.??:74.28 Under such circumstances it is 
uncertain whether arteriosclerosis can be accu- 
rately attributed to myxedema alone.”® 

The finding of a high incidence of athero- 
sclerosis in young patients with thyroid deficiency 
(cretinism, juvenile myxedema) would offer 
more substantial support of a relation between 
the two conditions. Although reports do indeed 
describe extensive atherosclerosis in young 
athyreotic patients,?®?" such findings are by no 
means universal.** It is of further interest that 
atheromas of the aorta have been noted in this 
group in the presence of apparently normal 
coronary arteries.?® On the other hand, Niepce*® 
in a classic monograph on cretinism citing 
postmortem examinations failed to mention 
atherosclerosis. Similarly, numerous other indi- 
vidual case reports do not describe atherosclero- 
sis.*~** Most notable probably is the report of 
MacCallum and Fabyan* of a thirteen year old 
female “‘myxedematous idiot” whose coronary 
arteries were described as “delicate”? and whose 
aorta was normal and quite elastic. 

Since, therefore, the coincidence of early 
atherosclerosis and thyroid insufficiency is 
irregular, it is an unwarranted extension of the 
evidence to assume that a primary fundamental 
or causal relationship always exists between the 
two conditions. Rather, some other factor, as 
yet unknown, present only sporadically in 
cretins and myxedematous patients, may be 
responsible for atherosclerosis in those particular 
cases in which it occurs early. A search for 
such a factor, or for the agent responsible for the 
absence of atherosclerosis in other young 
athyreotic patients, might be a fruitful line of 
investigation. 

Whether in myxedema other alterations in 
the lipid metabolism such as increase in the 
phospholipids, alterations in the macromolecu- 
lar lipids** or other. circumstances offset the 
possible potentially injurious effects of hypo- 
thyroidism cannot be definitely stated. Studies 
are in progress to elucidate this and related 


questions. 


SUMMARY AND CONCLUSIONS 
1. The clinical and findings are 
reported in a group of eight patients with 
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rheumatic heart disease or cor pulmonale, in 
whom hypothyroidism or myxedema and in- 
crease in the cholesterol values was present and 
who survived one to thirteen years (average 
7.4 years) following surgical total thyroidectomy. 

2. These patients were definitely hypothyroid 
clinically, were maintained at levels of hypo- 
thyroidism of approximately minus 20 per cent, 
and showed an average increase in the blood 
cholesterol level of 125 mg. above the pretreat- 
ment levels. 

3. None of the eight cases showed complete 
occlusion of any of the coronary arteries. Five 
of the eight showed no narrowing of any of the 
main stems or branches of the coronary arteries. 
Only three of the eight showed slight narrowing 
of one of the main stems. 

4. In the other arteries atheromatosis and 
atherosclerosis varied greatly but were similar 
to that generally observed in similar euthyroid 
patients. 

5. Our results do not, of course, disprove a 
role of cholesterol in the production of athero- 
sclerosis. These results do demonstrate, however, 
that over the observed period of time the hypo- 


thyroid state with its hypercholesterolemia is not . 


necessarily and by itself a sufficient etiologic fac- 
tor for the production of coronary atherosclerosis. 
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Failure of Ingestion of Cream to Affect 
Blood Coagulation’ 


Joun A. TULLOCH, M.D., M.R.C.P.E., RALPH S. OVERMAN, Ph.D. and Irnvinc S. WRIGHT, M.D. 
New York, New York 


Norway, Strgm and Adelsten Jensen,' and 
Dedichen et al.? have reported a decrease 
in the incidence of postoperative thrombo- 

embolic complications and in deaths from 
circulatory diseases occurring during the years 
1940 to 1945. These authors postulated that 
this reduction was related to a lowered food 
consumption. Fat intake was most drastically 
reduced. Evidence that oral administration of 
fat is followed by an acceleration of the blood 
clotting time has been reported by Duncan and 


Waldron* and Waldron et al.** Due to the 


possible clinical significance of these observa- 
tions and to the fact that preliminary studies by 
Schneider and Foley® failed to confirm the 
findings of Duncan and Waldron, it was 
decided to investigate this problem more 
thoroughly. 

EXPERIMENTAL AND RESULTS 


The technic described by Waldron et al.‘ was 
followed throughout this investigation except 
that initially only unused sterile glass syringes 
were used to obtain each blood sample for the 
clotting time determinations. Waldron’s prac- 
tice of reusing one syringe throughout each 
complete experiment was thereafter compared 
with the use of an unused f sterile glass syringe 
at each venepuncture. Six ward patients, four 
outpatients, six members of the staff and fifteen 
medical students were used for these studies. 
The ward patients were studied under basal 
conditions. The remaining individuals were 
moderately active prior to and throughout each 
experiment. It was found that varying degrees 

t The term “unused” when applied to a syringe 
cleaned and sterilized by heat. The term reused when 
applied to a syringe indicates that after it has been used 
for one venepuncture in the experiment it is washed in 
water and saline before the next venepuncture and is 


not treated in any other way. 


* From the Department of Medicine of the Cornell University 


of moderate activity or rest had no effect on the 
results obtained. 

There was no reason to suspect a derangement 
of the blood clotting mechanism in any subject. 

The method for determining the clotting time 
was as follows: A venepuncture was performed 
using a glass syringe fitted with a 20-gauge 
needle, both of which had been rinsed in sterile 
saline. Blood was withdrawn at a uniform rate 
and free of air bubbles. The stopwatch was 
started as soon as blood entered the syringe. 
The sample was not used if any difficulty was 
encountered in entering the vein or in with- 
drawing the blood. One ml. of blood was added 
to each of two collodion (U.S.P. x1v) coated test 
tubes or to two lusteroid test tubes, with an 
outside diameter of 13 mm., previously placed 
in a waterbath at 37°c. Beginning three minutes 
after the blood was obtained, the first tube was 
tilted very gently on each occasion to an angle 
of about 45 degrees until clotting occurred. The 
second tube was then tilted in the same man- 
ner every half minute until clotting occurred. 
For the purposes of this test coagulation was con- 
sidered complete when the tube could be held 
horizontally and the surface of clotted blood 
remained perpendicular to the sides of the tube. 
The time required for this to take place in the 
second tube was recorded as the clotting time. 
The average normal clotting time in collodion 
coated test tubes was thirty-five minutes, with a 
range of twenty-five to forty-five minutes. 

Following the criteria of Waldron, et al.‘ we 
have considered a shortening of the clotting 
time of 30 per cent or more when compared with 
the control clotting time as a significant reduc- 
tion. Any change of lesser degree was considered 
to be within the normal range of biological and — 
experimental variation. 

Part [. Blood samples were drawn before 
and one-half, one and three hours after the in- 
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gestion of cream. In eleven experiments 66 ml. 
of cream containing 18 per cent fat was ad- 
ministered, and in one experiment 66 ml. of 
cream containing 36 per cent fat. The clotting 
time of 100 per cent, 60 per cent and 30 per cent 
blood was determined on each sample. A previ- 
ously unused 10 ml. syringe was used for each 
venepuncture and 9 ml. of blood was withdrawn. 
One ml. of blood was added to each of 2 luster- 
oid tubes in the waterbath at 37°c. The dilu- 
tions were made by adding 3 ml. of blood to 
each of two lusteroid tubes containing 2 ml. and 
7 mi. of saline solution (0.85 per cent), respec- 
tively. Using a 1 ml. glass pipette, 1 ml. of each 
dilution was transferred to each of two lusteroid 
tubes in the waterbath. 

Results: No significant variation in the clotting 
time after the ingestion of cream was detected 
in eleven of the twelve experiments. A significant 
reduction in clotting time was observed with 
whole blood, and blood diluted to 60 per cent 
in only one experiment. No reduction occurred 
when the test was repeated on this subject. The 
one experiment in which 36 per cent cream was 
used differed in no respect from those in which 
18 per cent cream was used. 

Part II. Blood samples were obtained in 
three syringes at each venepuncture. The 
‘syringes were interchanged on the needle and 
only one puncture was performed each time. 
A 10 ml. syringe was used first and then two 
5 ml. syringes. These two 5 ml. syringes were 
reused throughout each experiment, and after 
each venepuncture were washed in cold running 
water, rinsed six times in saline solution and, 
finally, in sterile saline solution. Nine ml. of 
blood was obtained in the 10 ml. syringe and 
1 ml. was transferred to each of six collodion- 
coated tubes, providing three pairs of tubes with 
which to determine the clotting time. In the 
first 5 ml. syringe, 5 ml. of blood was drawn, 
and 1 ml. was transferred to each of two 
collodion-coated tubes and two lusteroid tubes. 
In the second 5 ml. syringe, 3 ml. of blood was 
drawn and 1 ml. was added to each of two 


collodion-coated tubes. Ten experiments were . 


conducted. Blood samples were obtained before, 
and one-half, one, two, three and four hours 
after the ingestion of 66 ml. of 18 per cent cream. 

Results: When the unused sterile syringes 
were used for each venepuncture, no significant 
reduction in clotting time was observed after the 
ingestion of cream in any of the ten experiments 
except on one occasion when a poor venepunc- 
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ture had been performed. A significant reduc- 
tion in clotting time was observed in all cases in 
which the syringes were reused throughout the 
experiment and the clotting times were done in 
collodion-coated tubes. The shortening of the 
clotting time occurred in blood drawn with 
TABLE 
COMPARISON OF THE BLOOD CLOTTING TIMES BEFORE AND 


AFTER THE ORAL ADMINISTRATION OF CREAM USING 
UNUSED AND REUSED SYRINGES 


Previously Unused 
Syringes 

Sub- (Hours) Cours 
jects 

| 35 29/29 | 28) 35) 30) 19 14} 33 
F. S. 36| 31| 36/40 | 39) 41) 38) 26) 28/24 | 26) 28 
R. E. | 38} 31} 30/30 | 32) 31) 36) 15114 | 14 
T. E. | 34} 33} 30/28*| 32) 34; 37| 30} 20/12*| 20) 22 
M. K. | 39} 32) 37/32 | 29) 36) 36) 17/32 | 30} 30 
M. R. | 39} 36/27 | 28) 36) 39) 33/26 | 26) 34 
N. K. | 41) 46) 39135 | 41; 39) 39) 20\29 | 23) 23 
D. M. | 37} 41) 36/35 | 33) 32) 40) 32) 23/28 | 15 
S. B. 45| 42) 43/39 | 42) 44) 33/32 | 33) 32 
O. H. | 35| 34) 32/27 | 32 31} 30) 23/21 | 23) 26 

* Poor venepuncture. 


both reused 5 ml. syringes in all 10 cases, but 
the maximum shortening did not occur simul- 
taneously with the two syringes. When the 
clotting times were done in lusteroid tubes, a 
similar shortening was observed in all but one 
case, in which a reduction in clotting time did 
occur but was not of a sufficient degree to be 
classed as significant. In the majority of cases 
the shortening of the clotting time developed 
within an hour and this usually 
throughout the remainder of the experiments. 
However, in a few instances there was a subse- 
quent slight rise toward the control value. 

Part III. Ten experiments were performed 
differing in detail only from those described in 
Part u. The order of use of the syringes was 
changed, and lusteroid tubes were not used for 


the clotting time determinations. The two 5 ml. 
| syringes were used first, and 3 ml. of blood was 
obtained in each for the determination of the 
clotting time in collodion-coated tubes. The 
first sample of blood was obtained in a syringe 
which was reused throughout the experiment, 
being cleaned after use each time as described 
in detail in Part u. The second sample was 
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obtained each time in a sterile unused 5 ml. 
syringe previously rinsed in sterile saline solu- 
tion. The 10 ml. syringe was reused throughout 


reduction in clotting time occurred after the 
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solution (500 mg. of Armour bovine fibrinogen 
dissolved in 100 ml. of 0.85 per cent sodium 
chloride solution and filtered) was drawn into 
the syringes at the end of the experiment, as 
described in Part v. Two experiments were done 
on subjects who had eaten breakfast and in these 


CLOTTING TIME IN MINUTES 
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Fic. 1. Blood clotting times before and after oral administration of 66 ml. cream. 
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Fic. 2. Blood clotting times in fasting subjects. 


ingestion of cream when blood was drawn in 
previously unused 5 ml. syringes. One subject 
showed a reduction in clotting time of 30 per 
cent in two hours. A significant reduction did 
occur in all ten cases when the syringes were 
reused throughout each experiment. (Table 1 
and Fig. 1.) 

Part IV. Experiments similar to those de- 
scribed in Part m1 were conducted on ten sub- 
jects who fasted throughout the entire experi- 
ment. In three of these experiments a fibrinogen 


the syringes used for the final venepuncture were 


previously unused. 


Results: No significant variation was observed 
in nine experiments in which the syringes were 
used for only one venepuncture. One experi- 
ment of ten showed a significant reduction in 
clotting time. This determination was associated 
with a faulty venepuncture. A significant reduc- 
tion in clotting time did occur in nine experi- 
ments in which the one syringe was reused six 
times. (Fig. 2.) No significant variation was 
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each experiment. 
Results: In nine of ten cases no significant 
2 3 4 
HOURS 
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detected in one experiment. In the three cases 
in which the fibrinogen solution was drawn into 
the syringes at the end of the experiment, 
clotting of the fibrinogen occurred in each 
syringe used six times but not in the syringes 
used once only. When a reused syringe was used, 
a significant reduction in the clotting time was 
observed in the two subjects who had eaten 
breakfast. A normal clotting time was obtained 
in these two subjects when previously unused 
syringes were used for the final venepuncture. 

Part V. The effects of employing an unused 
syringe and a reused syringe were further com- 
pared in one experiment. Two 5 ml. syringes 
were used for each venepuncture. The first was 
reused throughout the experiment while the 
second was used once only, a different syringe 
being used for each venepuncture. The clotting 
time and prothrombin time were determined 
initially and at one and two hours. Two vene- 
punctures were done at these intervals. After 
the final venepuncture the syringes used once 
and six times were cleaned and the fibrinogen 
solution drawn into them. One ml. of the 
fibrinogen solution was transferred from each 
syringe to each of two collodion-coated test 
tubes in the waterbath, and the remaining 3 ml. 
of solution was retained in the syringes. The 
tubes and syringes were examined at intervals 
for evidence of clotting of the fibrinogen. 

Results: A significant shortening of the clotting 
time was observed, but there was no change in 
the prothrombin time when a reused syringe was 
used. The fibrinogen solution which was drawn 
into the syringe used six times clotted firmly in 
forty minutes, and the samples transferred to 
the collodion-coated test tubes from this syringe 
clotted in fifty-three minutes. In the syringe 
used once only a few fibrin strands formed in 
two hours and fifty minutes and a more definite 
clot formed in five hours. The samples in the test 
tubes from this syringe did not clot until the 
tubes had stood overnight. Clotting also oc- 
curred in this stock solution of fibrinogen on 
standing overnight. 

Part VI. The effect of contact with reused 
glass syringes on a fibrinogen solution was in- 
vestigated in nine experiments. Six 5 ml. 
syringes were used in each experiment and 
blood samples were obtained initially and one- 
half, one, two, three and four hours thereafter. 
Three ml. of blood was drawn in each syringe 
for the clotting time determination in collodion- 
coated test tubes. After each venepuncture the 
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syringes were cleaned as described in Part n, 
and one of the syringes was placed aside. At the 
end of this part of the experiment the six 
syringes had been used one, two, three, four, 
five and six times, respectively. The fibrinogen 
solution was then drawn into each syringe and 


TABLE 
INCIDENCE OF CLOTTING OF A FIBRINOGEN SOLUTION 
IN CONTACT WITH REUSED GLASS SYRINGES 


Subjects 
No. of Times 
Syringes Used 
8 |9 

0 (Control) 
1 F 
2 
3 
4 cic;c;ic;..;c;c; C 
5 (Silicone- may . | smaii | .. 
coated) clot 
6 C 
C = Clot. 


* Syringe heated to 100°c. for 60 minutes. 


also, for control purposes, into a seventh syringe 
which had only been rinsed in sterile saline. 
One ml. of the fibrinogen solution was im- 
mediately transferred from each syringe to each 
of two collodion-coated test tubes in the water- 
bath and the remainder was retained in the 
syringes. In one experiment the syringe used 
five times was heated to 100°c. for sixty minutes 
and allowed to cool before it was filled with the 
fibrinogen solution. In five experiments a 
silicone-coated syringe was added to the series 
and was used five times in each experiment. 
Results: In the first four experiments the 
syringe used first at each venepuncture was 
placed aside each time. It was noticed that the 
clotting time of the blood samples obtained in 
the last syringe at each venepuncture was 
significantly shorter than the clotting time of 
blood obtained in the first syringe. Due to this 
observation it was considered advisable to 
reverse the order in which the syringes were 
placed aside. The last syringe used at each 
venepuncture was therefore set aside each time. 


» The clotting times of successive blood samples 


obtained with the same syringe are therefore 
comparable in the five experiments conducted 
following the latter procedure. In these five 
experiments there was a definite reduction in the 


@ 
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clotting times obtained with the syringes used 
six times, and in four experiments with the 
syringes used five and four times, respectively, 
although with the latter syringe two of the short 
clotting times were obtained after a poor vene- 
puncture or after difficulty with the interchange 


TABLE 
INCIDENCE OF CLOTTING OF A FIBRINOGEN SOLUTION 
IN COLLODION-COATED TEST TUBES FILLED 
FROM REUSED SYRINGES 


Subjects 
No. of Times 
Syringes Used 
1 
2 
4 
5 c;..;c;C 
5 (Silicone-coated) | .. | .. 
6 
C = Clot 


Syringe heated to 100°c. for 60 minutes. 


INCIDENCE OF CLOTTING OF A FIBRINOGEN SOLUTION 
IN REUSED GLASS SYRINGES AND IN SAMPLES 
TRANSFERRED TO COLLODION-COATED 


TEST TUBES 
Dicumarol No Dicumarol 
No. of Times 
Syringes Used 
Test Test 
Syringes Tubes Syringes Tubes 
0 (control) 
1 
2 Cc Cc 
3 Cc Cc 
4 C (trace) C C 
5 Cc Cc 
6 Cc C 
C = Clot. 


_ Of syringes on the needle. No significant reduc- 
tion in clotting time was observed with syringes 


used less than four times. When the siliconized - 


syringe was used five times no significant varia- 
tion in clotting time was observed. 

The results obtained when a fibrinogen solu- 
tion was drawn into the syringes after use, and 
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also into the unused control syringe are shown 
in Tabies n and m1. 

Part VII. Two experiments as described in 
Part v1 were conducted on one subject, the first 
while he was receiving dicumarol, and the 
second one month after he had discontinued 
this treatment. 

Results: In the first experiment on this subject 
the serial clotting times are not comparable, for 
reasons stated in Part vi. A definite reduction 
in clotting time was observed in the second 
experiment with the syringes used four, five and 
six times. The control clotting time obtained in 
the second experiment was shorter than any 
clotting time obtained during the first experi- 
ment while the subject was taking dicumarol. 
The prothrombin time was 21.6 seconds, control 
14.6 seconds, at the time of the first experiment, 
and was normal at the second test. When the 
fibrinogen solution was drawn into the syringes 
at the end of each experiment, a soft clot formed 
after thirteen hours in only one syringe used 
during the first experiment, but in the second 
experiment clotting appeared rapidly in the 
syringes used two, three, four, five and six times. 
(Table rv.) 

COMMENTS 

The initial observations reported in Part 1 
provided no evidence of any shortening of the 
clotting time during the three-hour period 
following the ingestion of cream. These results 
did not confirm the reports by Duncan and 
Waldron* and Waldron et al.*® This unex- 
plained discrepancy could be due to possible 
differences in. technic. When observing the 
technic of the test as performed by Waldron, 
only one difference was noted, namely, that it 
was his practice to use one syringe throughout 
the experiment, washing it in water and saline 
solution after use each time. This technic was 
incorporated in our experiments, and the 
clotting time of blood drawn in a series of unused 
sterile syringes was compared with that of blood 
drawn in a single reused syringe. Blood drawn 
in reused glass syringes clotted more quickly 
than blood drawn in previously unused glass 
syringes. The shortening generally became of a 
significant degree after the syringe had been 
reused twice. Repeated venepunctures using 
an unused sterile syringe each time did not 
appreciably alter the clotting time during a 
three- or four-hour period. These observations 
held true whether the subject had taken cream, 
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was fasting or had eaten breakfast. The reason 
for this discrepancy between the results with 
the two syringes was therefore investigated. 

The prothrombin time was not altered in the 
blood drawn with the reused syringe; however, 
the clotting time was shortened. This suggested 
that the factor accelerating the clotting time 
possessed insufficient activity to influence the 
prothrombin time. Since thrombin is known 
to adhere to glass surfaces,’~® the possibility 
that the observations of Waldron could be 
explained on this basis was investigated. The 
presence of thrombin activity on the surface of 
reused glass syringes was demonstrated by the 

ing experiments: 

1. Reused glass syringes were filled with 
solutions of bovine (Armour) fibrinogen and 
observed for clotting. As reported in the results 
of Part v, v1 and vu, and illustrated in Tables n 
and m1, clotting of the fibrinogen occurred in 
practically all of the syringes reused three times 
or more. No clotting occurred in the syringes 
used once only except for one case which is 
reported in Part v. There was some variation 
from one experiment to the next in the amount 
of fibrin formed and in the time required for 
clot formation. This would suggest that the 
adhesiveness of thrombin to glass varies, depend- 
ing possibly on the nature of the surface. The 
effectiveness of thrombin activity in clotting 
fibrinogen is also shown by the frequency with 
which clotting occurred in the test tubes filled 
from the reused glass syringes even though the 
period of contact of the fibrinogen and glass 
surface had been less than thirty seconds. 

2. In five experiments a_ silicone-coated 
syringe, reused five times, was employed. In 
none of the five experiments did a significant 
shortening of the clotting time occur, although 
this did occur in four of these five experiments 
when a glass syringe was reused five times. A 
fibrinogen solution drawn into the silicone- 
coated syringe did not clot except on one oc- 
casion when a very soft clot formed. This was 
noted in the fourth experiment and possibly the 
syringe was in need of recoating with silicone. 
On recoating this syringe with silicone no 
clotting of fibrinogen occurred in the syringe 
after the fifth experiment. These experiments 
indicate that thrombin does not adhere to a 
silicon-coated surface. This observation has 
previously been noted by Waugh.*® 

3. In one experiment the syringe used five 
times was heated to 100°c. for sixty minutes 
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and was cooled before the fibrinogen solution 
was drawn into it. No clot developed in this 
syringe, although clotting did occur in the 
syringes used four and six times in this experi- 
ment. It is well recognized that thrombin is 
inactivated by heat. 

4. Further evidence of the presence of 
thrombin activity on the surface of reused glass 
syringes was provided by comparing experi- 
ments done on a patient while he was receiving 
dicumarol and had a prolonged prothrombin 
time, and later after he had discontinued the 
drug and had a normal prothrombin time. In 


the first experiment when the prothrombin time 


was prolonged minimal clotting of the fibrinogen 
solution occurred in one of the reused syringes 
after thirteen hours. When the prothrombin 
time was normal, clotting occurred in five re- 
used glass syringes. (Table 1v.) The diminution 
in prothrombin activity present at the time of 
the first experiment probably interfered with 
thrombin formation. 

These observations establish the presence of 
thrombin activity on the surface of reused glass 
syringes. It is therefore difficult to explain the 
results obtained by Waldron, et al.‘ in their 
control subjects when no acceleration of clotting 
time was observed after the oral administration 
of 60 ml. of water. 

In a number of the experiments reported in 
this paper a tendency was noted for the blood 
clotting time to return toward the control value 
after a significant shortening had occurred. 
(Table 1.) This same biphasic type of curve is 
illustrated in one of Waldron’s graphs.‘ A possi- 
ble explanation of this observation is that after 
repeated venepunctures using the same syringe 
the activity of the adsorbed thrombin varies, 
depending possibly on the glass surface of the 
syringe or on the inactivation of the adsorbed 
thrombin by some unknown mechanism. 


SUMMARY 


1. The blood clotting time is not altered by 
the oral administration of cream. 

2. When one syringe is reused for successive 
venepunctures, the blood clotting time is ac- 
celerated, irrespective of whether the subject 
has ingested cream, eaten breakfast or is in the 
fasting state. This is true whether the subject is 
active or is in a basal state. 

3. Evidence of thrombin activity has been 
demonstrated on the surface of reused glass 


syringes. 
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4. The practice of reusing a glass syringe for 
the determination of the blood clotting time 
without heat sterilization of the syringe be- 
tween each venepuncture is inaccurate and 
should not be used. 

5. These findings raise doubt as to whether 
the ingestion of fat in the form of dairy products 
affects the incidence of thrombosing conditions 
by immediate direct action on the clotting 
mechanism of the blood. 
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evaluation of anticoagulant therapy 
in myocardial infarction has _ received 
much attention particularly since 1945 
when Wright! reported his experience with the 
use of dicumarol® in seventy-six cases of myo- 
cardial infarction. During the next five years 
there were many reports of the use of heparin® 
and/or dicumarol in myocardial infarction.?-** 
The larger iences were those of Wright,*-* 
912,18 Peters and Brambel,*:!® Nichol,?:5?7 
Parker and Barker’! and the American Heart 
Association joint study.'?:!*?7 With few excep- 
tions*®** these reports indicated that the 
mortality and thromboembolic complications 
of the disease could be reduced significantly by 
the use of anticoagulants. This led to the belief, 
expressed editorially in 1949** and by the 
American Heart Association joint study com- 
mittee,!® that dicumarol (with or without 
heparin at the onset) should be administered 
to every patient with myocardial infarction, 
barring specific contraindication. Enthusiasm 
for anticoagulants in this disorder led to their 
use as prophylactic agents, mainly by Nichol!® 
17,28,26 and Wright.?5.36 
These developments took place even while 
an impressive number of episodes of serious 
bleeding as well as deaths due to hemorrhage 
were recorded (reports of the latter numbering 
eighty by 1950*" and well over one hundred by 
1952**) and the development of thromboembolic 
complications in dicumarol-treated patients 
* From the Department of 


with “adequate” or “therapeutic” depression of 
prothrombin concentration was 
At the same tiffft animal experiments demon- 
strated that the incidence of experimental intra- 
vascular thrombosis in dogs was not significantly 
reduced by dicumarol-induced hypoprothrom- 
binemia*? and heparinization of dogs started 
one hour after coronary ligation and maintained 
for twenty-four hours had no appreciable effect 
on the extent of the myocardial infarction found 
one week later.‘* However, many of the favor- 
able reports came under critical review** and 
some re-evaluation of the prognosis for the 
patient who has experienced a myocardial in- 
farction was attempted by several authors.**—*” 
Critical review emphasized that the outlook 
for any patient depends on the presence (or 
absence) of a variety of factors, signs and symp- 
toms. Such factors did not receive adequate 
consideration in many earlier reports. The 
findings indicate that the routine use of anti- 
coagulants in all cases in which specific contra- 
indication does not exist may be unnecessary. 
It has also become evident that there are “serious 
defects in the claims of the proponents of such 
therapy” “‘ and that future evaluation of these and 
other anticoagulant agents must be made within 
the framework of “prognostic categories.’’?® *® 
Russek and his associates**** devised a more 
precise analysis of two prognostic categories by 
establishing criteria to classify patients as 
“good risks” or “poor risks.” Indicative of a 
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guarded prognosis were: (1) previous myo- 
cardial infarction, (2) intractable pain,. (3) 
extreme degree or persistence of shock, (4) 
“‘significant” cardiac enlargement, (5) gallop 
rhythm, (6) congestive failure, (7) auricular 
fibrillation or flutter, ventricular tachycardia or 
intraventricular block and (8) diabetic acidosis, 
marked obesity, previous pulmonary embolism, 
lower extremity varicosities, present or past 
thromboembolic disorder. The presence of one 
_ or more of these unfavorable signs or symptoms 
during the first hospital day indicated that the 
patient was a “poor risk.” There were 335 deaths 
(60 per cent mortality) and 10.6 per cent 
incidence of thromboembolic phenomena in 
558 subjects in this group.’ The incidence of 
theoretically preventable deaths in the “‘good 
risk”’ group was 1 per cent and thromboembolism 
occurred in only 0.8 per cent. The authors con- 
clude that anticoagulant therapy should be 
reserved for the “‘poor risk” group. 


Our study of anticoagulant therapy in myo- 
cardial infarction over the past-several years has 
been made within the framework of classification 
according to prognostic categories.*°** The 
present report is based on a study of 100 attacks 
of myocardial infarction treated with dicumarol 
or dicumarol and heparin. An earlier group of 
211* patients receiving conventional therapy, 
but no anticoagulants, serve as controls. All 
patients were admitted to the Vanderbilt Uni- 
versity Hospital. Any patient who died within 
twenty-four hours following admission to the 
hospital was excluded from the study unless 
heparin was given initially. Twenty-one pa- 
tients received heparin in addition to dicumarol 
until the prothrombin concentration had reached 
the therapeutic range of 10 to 30 per cent. Daily 
prothrombin determinations were carried out 
utilizing a modified Link-Shapiro technic with 
undiluted plasma, and dicumarol was ad- 
ministered in doses sufficient to maintain the 
prothrombin concentration between 10 and 
30 per cent. No significant bleeding was en- 
countered. Vitamin K was administered to 


* Those who refer to our earlier ¢ will 
note a discrepancy in the total number of the series 
described therein and the series as used here for control 
purposes. The difference is due to elimination from the 
‘control series” of those patients who died within twenty- 
four hours since such patients were not included in the 
“‘treated series.” This is also the explanation for slightly 
different per cent mortalities. 
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seven patients whose prothrombin concentra- 
tions fell considerably below 10 per cent, but 
anticoagulant therapy was ultimately resumed. 
“Mortality” was defined as death within a 
thirty-day period following the attack. The 
diagnosis of infarction was made on the basis of 


TABLE 1 
MYOCARDIAL INFARCTION: MORTALITY IN PROGNOSTIC 
CATEGORIES 
Anticoagulant- 
treated Control 
30-day 30-day 
No.| Mor- /|No.| Mor- 
tality tality 
Very Poor Risk 
(a) 1st Attack: shock + diabetes 
and/or azotemia 
(b) History of previous attack 
; congestive failure + 
diabetes and azotemia..... . 7| 7(100%)| 22/21 (95%) 
Poor Risk 
Shock, congestive failure, diabetes 
43 |10 (23%) | 113 |46 (41%) 
Sub-total. ........... 50 |17 (34%) | 135 |67 (50%) 
Good Risk 
None of the above criteria........ 50; 1(2%) 76| 1(1%) 


Total... 100 |18 (18%) | 211 |68 (32%) 


one or more of the following findings: (1) typical 
history with ECG changes characteristic of or 
compatible with infarction, (2) history com- 
patible with infarction but ECG changes un- 
equivocal and (3) autopsy evidence. 


RESULTS AND COMMENTS 


The mortality for the control group was 32 per 
cent, for the anticoagulant-treated series 18 per 
cent. The application of three simple criteria 
permitted the establishment of “good risk” and 
‘poor risk” groups. (Table 1.) The presence of 
shock, congestive failure, diabetes or azotemia * 
within the first week of the attack put any pa- 
tient in the “poor risk’ category. Further sub- 
division of the poor risk category into a “very 
poor risk’? group was possible when any of the 
following combinations were found: (1) first 
attack with shock plus diabetes or azotemia, 
(2) history of previous attack and shock, (3) 
history of previous attack and congestive failure 
plus diabetes and azotemia. The absence of such 
factors as hypertension, arrhythmias, angina 
and others from the criteria listed above does 
not imply that their presence is without signifi- 

* Azotemia is defined as a serum NPN value in excess 
of 40 mg. per cent. 
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+s in individual 
cases of myocardial infarction. 

Fifty attacks in the treated group were classi- 
fied as “good risks,” an incidence of 50 per cent, 
which is quite similar to Russek’s experience.** 4 
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outlook was virtually hopeless would provide a 
very severe test of its efficacy. While the absolute 
numbers of patients in this latter category are 
small in both treated and control groups, there 
is no evidence that dicumarol or dicumarol and 


One patient died, a 2 per cent mortality. This heparin alter the grave prognosis. 
TABLE I 
POOR RISK ANALYSIS 
Treated Series 
First Attack 
ve failure............ 17 3 18 
Diabetes and/or azotemia..... 16 3 19 
Total no. patients. .... 36 7 19 
History of Previous Attack 


patient was a psychotic female who became 
violent, requiring almost continuous restraint. 
(Rupture of the interventricular septum oc- 
curred.), In the control group, seventy-six 
subjects qualified as “good risks,” (36 per cent 
incidence) with one death (1.3 per cent mor- 
tality). The recovery rate for patients in either 
‘good risk” group was 98 per cent. The differ- 
ence between the incidence of good risk patients 
in the treated and control groups emphasizes 
the need for patient classification on the basis 
of prognostic categories if a valid comparison is 
to be made. 

Seven patients in the anticoagulant treated 
series were classified in the “very poor risk” 
category (an incidence of 7 per cent). All died. 
Twenty-two of the controls were considered 
‘very poor risks” (an incidence of 10.4 per cent). 
One of these survived, a 95 per cent mortality. 
The recovery rate for patients in either “very 
poor risk” category then did not exceed 2 per 
cent. 

Any form of special therapy would be difficult 
to evaluate if 98 per cent of the patients could 
be expected to recover with conventional 
management. On the other hand, the evalua- 
tion of such therapy in a group of patients whose 
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We are obliged then to turn our attention to 
the residual or “poor risk” group for an ade- 
quate appraisal of anticoagulant therapy. 
Forty-three patients in the anticoagulant- 
treated series were considered “poor risks,” 
an incidence of 43 per cent. Ten died, mortality 
23 per cent. One hundred thirteen patients in 
the control series were “poor risks,” an incidence 
of 54 per cent. Forty-six died, a 41 per cent 
mortality. This 41 per cent mortality is signifi- 
cantly higher (P < .05) than the 23 per cent in 
the same category of the treated series. It would 
seem that the beneficial effect of anticoagulant 
therapy is manifest in this “poor risk” group. 

The populations of the treated and control 
“‘poor risk’ groups were examined with regard 
to age and sex. The mean ages of the treated 
and control subjects were the same: 61.0 
+ 1.5 and 61.6 + 1.0 years, respectively, and 
the age distribution curves were similar. The 
ratio of males to females differed somewhat. In 
the treated series it was 4:1 while in the controls 
it was 2:1. The relatively greater number of 
females in the control series was of little impor- 
tance since the male and female mortality were 
substantially the same. Differences between the 
mortality rates of the anticoagulant-treated and 


4 
atrol Series 
| Mortality 
| (%) 
5 42 
6 37 
40 
42 
Congestive failure............ Congestive failure...........| 19 11 58 
Diabetes or azotemia......... Diabetes or azotemia........| 29 9 31 
Total no. patients. .... Total no. patients. ...| 29 11 38 
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control “poor risk”? groups cannot be ascribed 
to age or sex factors. The incidence of hyper- 
tension was higher in the control series but the 
mortality in those with hypertension did not 
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of patients who appear to have benefited most 
from the administration of anticoagulants, at- 
tention may be directed to the nature of such 
benefit. Accordingly, each group of patients 


differ from the group as a whole. was examined for evidences of thromboembolic 
TABLE Ill 
DISTRIBUTION OF FIRST-ATTACK ‘“‘POOR RISK’ SUBJECTS ACCORDING TO SINGLE OR MULTIPLE EXPOSURE 
TO RISKS 
Treated Group Control 
Risk Exposure Risk Exposure 
Mort lity Mortality 
19| 6 32 Multiple................... 43| 18 42 


Analysis of the “poor risk’’ group classified 
according to first and previous attacks (Table 
11) revealed that the greater apparent benefit of 
anticoagulant therapy is in the first attack group. 
This is not surprising since previous infarction 
can be expected to increase cardiac vulnera- 
bility to any type of insult. Further scrutiny of 
the first attack groups was therefore carried out. 
In this group there were patients who exhibited 

nly one of the three criteria (shock, congestive 
and diabetes and/or azotemia) necessary 
for inclusion in the first attack, “‘poor risk” 
category. If each criterion is looked upon as a 
risk, the patient who exhibits two or three of 
these criteria has a greater “risk-exposure” than 
the subject who exhibits only one. Accordingly, 
the first attack groups were considered on the 
basis of single and multiple risk exposures. 
(Table m1.) The incidence of single and multiple 
risk exposures is similar in both the anticoagu- 
lant-treated and control groups. Among the 
anticoagulant-treated, “poor risk’”’ patients who 
were experiencing their first attack there were 
seventeen subjects with a single risk exposure 
(one died) and nineteen with multiple exposure 
(six died). In the controls there were forty-one 
subjects with only a single risk exposure (seven- 
teen died) and forty-three with a multiple 
exposure (eighteen died). Again, as might be 
expected, apparent benefit was greatest in those 
subjects in the “poor risk”? category who were 
experiencing their first attack and who ex- 
hibited only one poor prognostic sign. 

Now that there may be determined a group 


phenomena. Reasonable clinical evidence of 
thrombophlebitis, phlebothrombosis or em- 
bolization, autopsy evidence of mural thrombus 
(with or without evidence of embolization), 
pulmonary, cerebral or other embolization, or 
localized thrombosis (exclusive of the coronary 
arteries) were included in the term “thrombo- 
embolic phenomena.” The incidence of such 
phenomena is tabulated according to prognostic 
categories in Table rv. In the series of one 
hundred treated attacks there was a 14 per cent 
incidence of thromboembolic phenomena, com- 
pared with a 19 per cent incidence in the control 
series of 211 attacks. There were six deaths in 
the anticoagulant-treated group which were 
associated with thromboembolic phenomena 
(6 per cent) while in the control group there 


were twenty-nine such deaths (14 per cent). 


Since autopsy not infrequently provided the 
only evidence of thrombosis, it is important to 
point out that the total incidence of thrombo- 
embolism (clinically and at autopsy) in the 
control series would undoubtedly have been 
somewhat higher had the autopsy rate in the 
control group (46 per cent) equaled that of the 
treated series (77 per cent), i.e., more autopsies, 
more evidence of thromboembolism. However, 
the primary objective in the treatment of myo- 
cardial infarction is the survival of the patient, 
not a reduction in the incidence of thrombotic 
manifestations noted at autopsy. Of the six 
treated patients who died with (but not neces- 
sarily because of) associated thrombotic phe- 
nomena, two did not receive “‘ideal’’ anticoagu- 
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lant therapy. These two subjects, however, ex- 
hibited only mural thrombi as a thrombotic 
manifestation. On the other hand, the failure 
of “ideal” anticoagulant therapy to prevent 
mural thrombi is evidenced by the presence of 
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ing the most significant reduction in this regard 
experienced no improvement in mortality. 
While anticoagulants do reduce the incidence 


of thromboembolic phenomena, in our experi- 
ence thromboembolic complications have played 


mural thrombi in four of these subjectsinwhom a minor role in the course of acute myocardial 
TABLE IV 
INCIDENCE OF THROMBOEMBOLIC PHENOMENA (TE) IN SURVIVORS AND THOSE DYING, ACCORDING TO 
PROGNOSTIC CATEGORIES 


Anticoagulant-treated Control 
Surviving Died Total Surviving Died Total 

Good risks 49 1 50 Good risks 75 1 76 
TE 3 1 4(8%) | TE 3 0 3 (4%) 
Poor risk, ist attack 29 7 36 Poor risk, ist attack 49 35 84 

4 2 6 (17%) | TE 6; 12 18 (21%) 
Poor risk, previous attacks 4 3 7 Poor risk, previous attacks 18; 11 29 

1 2 3 (43%) | TE 3 5 8 (28%) 
Total poor risk 33; 10 43 Total poor risk 67 | 46 | 113 ~ 
TE 5 4 9 (21%) | TE 9; 17 26 (23%) 
Very poor risk 0 7 7 Very poor risk 1; 21 22 
TE 0 1 1 (14%) | TE 0; 12 12 (55%) 
Grand total 82; 18 | 100 Grand total 143 | 68 | 211 
TE 8 6 14 (14%) | TE 12} 29 41 (19%) 


anticoagulant therapy provided satisfactory 
control of the prothrombin concentration. 

The greatest reduction in the incidence of 
thromboembolic phenomena appeared in the 
“‘very poor risk” category. In this category of 
the control group twelve of the twenty-one 
patients dying had an associated thromboem- 
bolic manifestation while in the anticoagulant- 
treated group only one of the seven dying had 
such a manifestation. Inspection of the “poor 
risk’? categories in Table rv wherein patients 
were subdivided according to the presence or 
absence of a history of a previous myocardial 
infarction shows little change in either the 
incidence of thromboembolic events in the 
treated group, or the frequency with which such 
events were associated with death. 

The lower mortality noted in the treated 
groups cannot be explained, except in small 
measure, by the slight reduction in the incidence 
of thromboembolic phenomena which pre- 
sumably was related to the administration of 
anticoagulants. The value of a reduction in the 
incidence of thromboembolic phenomena in 
regard to improving the outlook for life is 
further questioned, since the group demonstrat- 
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infarction. We are forced to the conclusion, 
therefore, that the lower mortality rate in these 
patients treated with anticoagulants was due 
either to some property of these agents in addi- 
tion to their anticoagulant property, or to other 
entirely unrelated and undetected factors. Of 
interest in relation to the possible existence of 
some other pharmacologic property of heparin 
and/or dicumarol are the reports by Gilbert 
and Nalefski*? that dicumarol and heparin (the 
latter to a somewhat lesser degree) will increase 
the volume of coronary flow in experimental 
animals. The effect of dicumarol is said to equal 
that of the xanthines and to be of greater dura- . 
tion. Nichol** has reported the relief of angina 
following the administration of anticoagulants 
to patients considered to be showing signs of 
threatened myocardial infarction. Gofman and 
associates report “dramatic and uniform 
relief” and Engelberg®® “the reduction of inci- 
dence of attacks’ after the administration of 
heparin to patients with severe angina pectoris. 
Holten,®* reporting on the experience with anti- 
coagulants in Denmark, noted that the mortality 
in 174 anticoagulant-treated cases showed the 
most marked improvement during the first ten 
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days of the attack. The peak incidence of 
thromboembolism in both his treated and con- 
trol series was later than the ninth day, suggest- 
ing that the apparent benefit noted in the group 
treated with anticoagulants was not due en- 

tirely to the prevention of thromboembolic 
phenomena. | 

Other factors make difficult an accurate 
appraisal of anticoagulant therapy in myo- 
cardial infarction. This is especially true when 
a study covers a several-year period during 
which time methods of treatment for such 
complications as pneumonia, shock, diabetes, 
electrolyte disturbances, congestive failure, etc., 
may undergo significant revision and improve- 
ment. What effect has an ever increasing cover- 
‘age with hospitalization insurance on the time 
or rate of hospitalization of patients? How much 
benefit accrues to the patient who is part of the 
study of any therapeutic agent, by reason of the 
extra interest and attention paid him, and how 
much better would be the outlook for the con- 
trol subject were he to be favored with as much 
attention? Many other factors of possible influ- 
ence come to mind. 

This report and other recent studies do not 
indicate that anticoagulants are not of benefit 
in myocardial infarction or that they do not 
prevent thrombosis. That they are beneficial 


in one particular group of patients with infarc- 
tion is clear. 


It is interesting that replies to a recent ques- 
tionnaire sent to 228 internists and cardiologists 
by Russek*®* and his associates revealed that 
half of them sstill employ anticoagulants 
routinely in all cases of myocardial infarction 
when no contraindications exist. Further ap- 
praisals along the lines of Russek’s studies and 
those of the present authors are needed. 


SUMMARY 

Dicumarol or dicumarol and heparin were 
administered during one hundred episodes of 
acute m i 
of 211 patients served as controls. 

Patients were sorted into prognostic categories 
according to the following criteria: (1) Very 
poor risks: (a) The attack was the patient’s first; 
shock and diabetes or shock and azotemia were 
present; (5) a previous attack had occurred; 
shock was present or congestive failure and 
diabetes and azotemia were present. (2) Poor 
risks: Shock, congestive failure, diabetes or 
azotemia were present within the first week of 


infarction. An earlier group 
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admission. (3) Good risks: None of the con- 
comitant manifestations in groups 1 and 2 were 


present. 

Anticoagulants failed to improve the mortality 
in the “‘very poor risk” category. 

The mortality in the “good risk” category 
was very small with or without anticoagulants. 

The beneficial effects of anticoagulants were 
most apparent in the “poor risk” group of 
patients and then chiefly so in those less severely 
ill. Such beneficial effects cannot be entirely 
ascribed to a reduction in thromboembolic 
phenomena. 

The need for further evaluation of anticoagu- 
lant therapy in myocardial infarction within a 
framework of prognostic categories is emphasized. 
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IFFICULTIES in the control of the hypo- 
thrombinemic effect of dicumarol® in 
the treatment of thromboembolic dis- 

eases have led to the investigation of other 
coumarin derivatives. With one of these, trom- 
exan®f (3,3’-carboxymethylenbis [4-hydroxy- 
coumarin] ethyl ester), the therapeutic effects 
take place more rapidly after administration of 
the drug and disappear more rapidly after dis- 
continuance of the drug than is the case with 
dicumarol. These characteristics of tromexan 
are potential advantages in that they might be 
expected to permit more predictable control 
of induced hypoprothrombinemia. There was 
some confirmation of the early expectations'—® 
but this has not been borne out in later studies. *? 

Previous work® indicates that tromexan is 
rapidly and completely absorbed from the 
gastrointestinal tract, compared to the slow and 
sometimes incomplete absorption of dicumarol. 
Its biotransformation is rapid, the plasma con- 
centration falling at an average rate of 25 per 


cent per hour, compared to dicumarol which 


falls at an average rate of about 40 per cent per 
day.® As.with dicumarol the rate of metabolic 
transformation of tromexan varies widely in 
different subjects. The rapid disappearance of 
tromexan from the body is accompanied with 
a rapid return of the prothrombin time to pre- 
treatment levels on discontinuing therapy. After 
a single dose the drug has almost disappeared 
from the body before the prothrombin response 
becomes evident, eight to twelve hours after drug 
administration. { Single daily doses of the drug 

t Tromexan was supplied to us through the courtesy 
of Geigy Pharmaceuticals, New York, N. Y. 

t An important route of metabolism is through its 
oxidation to a hydroxy-derivative which has no anti- 
coagulant activity.'° 


result in detectable plasma concentrations for 
only a few hours each day but the prothrombin 
response is cumulative and reaches a plateau 
after several days of therapy. This basic in- 
formation has been utilized in an evaluation of 
the clinical results obtained with tromexan. 


METHODS AND MATERIALS 


Prothrombin times of whole plasma were 
determined by the one-stage technic.'' A single 
lot of lyophilized thromboplastin preparation 
was used.§ The activity of this material showed 
no change during the course of these observa- 
tions. The average normal value for plasma 
prothrombin time by this technic was sixteen 
seconds. A prothrombin time of twenty-five to 
fifty seconds was arbitrarily set as the objective 
of tromexan therapy. 

Fifty hospitalized patients (twenty-nine males 
and twenty-one females) aged twenty-five to 
eighty-two years (average fifty-five years) with 
prothrombin times between fourteen to eighteen 
seconds were used in the study. Twenty-five of 
the patients had cardiac or peripheral thrombo- 
embolic disease; the rest were individuals with 
chronic spastic neurologic disorders. 

EXPERIMENTS 


Response to a Priming Dose of Tromexan. Ordi- 
narily a large initial “‘priming”’ dose of tromexan 
is administered to bring the prothrombin time 
within the desired therapeutic range quickly. 
Then the prolonged prothrombin time is 
maintained using smaller daily doses. 

The response to a priming dose of tromexan 
generally reaches its maximum in about twenty- 

§Simplastin, supplied by Chilcott Laboratories, 
Morris Plains, N. J. 


* From the Research Service, Third (New York University) Medical Division, Goldwater Memorial Hospital, 
New York, N. Y. and the Section on Chemical Pharmacology, National Heart Institute, National Institutes of Health, 
Public Health Service, Federal Security Agency, Bethesda, Md. 
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four hours, compared to about seventy-two 
hours following dicumarol. It would seem, 
therefore, that it should be possible to achieve a 
therapeutic prothrombin time level more rapidly 
with tromexan than with dicumarol. Studies 
were designed to determine how rapidly, in 
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more days of this daily dosage before their pro- 
thrombin time rose above twenty-five seconds. 
From these data it is evident that, in practice, a 
therapeutic prothrombin level is usually not 
achieved within twenty-four hours after a 


priming dose of 20 mg. per kg. 


TIME WAYS) 


Fic. 1. Patient A. Days 1 to 2: therapeutic level is achieved in forty-eight hours 
following two large doses of tromexan. Days 3 to 41: adequate prothrombin con- 
trol maintained by adjustments of large daily doses averaging 1,050 mg./day. 


practice, a therapeutic response could be 
achieved in subjects on tromexan therapy. 

Fifty subjects were given 20 mg. per kg. of 
tromexan orally in a single dose. Twenty-four 
hours later thirty-three subjects showed an in- 
adequate response, that is, a prothrombin time 
below twenty-five seconds, and seventeen showed 
responses in the therapeutic range of twenty-five 
to fifty seconds. Four of these seventeen showed a 
further rise during the next twenty-four hours 


although no additional drug was given. Two of _ 


these four showed an unusual sensitivity to the 
drug in that their prothrombin times rose above 
fifty seconds and did not return to the pretreat- 
ment level for more than four days. 
Twenty-one of the thirty-three subjects who 
failed to achieve an adequate prothrombin 
response in twenty-four hours were given addi- 
tional doses of 1,000 mg. Only ten of these 
twenty-one were in the therapeutic range in the 
next twenty-four hours. The remaining eleven 
subjects were continued on doses of 1,000 mg. 
daily until their prothrombin times reached the 
therapeutic range. Four subjects require six or 


Response to Maingenance Doses of Tromexan. 
Twenty-seven subjects were given orally a prim- 
ing dose of 20: mg. per kg. of tromexan followed 
by daily maintenance doses of the drug for a 
total of 616 patient-days. The daily dose was 
regulated according to the concurrent pro- 
thrombin time. The second administration of 
drug usually ranged between 600 and 1,000 mg. 
The average daily dose required after the first 
forty-eight hours varied from less than 150 mg. 
in sensitive subjects to over 1,000 mg. in resistant 
subjects. Excluding the day of initial dosage, the 
prothrombin time was outside the desired range 
for 194 of the 616 patient-days of therapy. The 
dosage-prothrombin responses of four of these 
subjects are shown graphically in order to 
illustrate the observations noted hereinafter. 

As a rule the prothrombin times showed con- 
siderable daily fluctuations, only a few subjects 
showing a smooth plateau type of response 
curve. The prothrombin response in fourteen 
subjects was kept within the bounds of the arbi- 
trarily set objective of twenty-five to fifty 
seconds in spite of irregular fluctuations. (Fig. 1.) 
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The remaining thirteen subjects displayed at 
one time or another erratic changes in pro- 
thrombin time that strayed outside therapeutic 
limits despite the daily adjustment of dosage. In 
some instances satisfactory control would be 


IN SECONDS 


PROTHROMBIN TIME 


iS 
TIME (OAYS) 


achieved for a number of days when suddenly 
the prothrombin time would abruptly rise to 
an excessive level. (Figs. 2 to 4.) Omission of a 
single daily dose in the attempt to offset the 
sudden hypothrombinemia usually resulted in 
an abrupt fall to inadequate levels. (Fig. 2.) 
Attempts were made to correct for a high hypo- 
prothrombinemia by reducing the daily dose 
but these were not very successful. (Fig. 4.) 
Since daily oral doses of tromexan based on 
the daily prothrombin time frequently resulted 
in excessive fluctuations in prothrombin activity, 
other methods of dosage were tried. (1) Divided 
oral doses: Eight subjects who showed wide fluc- 
tuations in prothrombin time following the 
daily administration of single doses of tromexan 
were given the daily dose of drug divided in 
three parts at eight-hour intervals; wide and 
unpredictable prothrombin time fluctuations 
still occurred in all of the subjects. (2) Intravenous 
dosage: The possibility that the erratic response 
to tromexan was caused by variations in the rate 
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and completeness of absorption was excluded 
in three of the aforementioned eight subjects who 
were maintained on daily intravenous doses of 
tromexan;* unpredictable prothrombin time 
irregularities still occurred in these subjects. 


3 
T 


IN SECONDS 


PROTHROMBIN TIME 


10 15 20 
TIME (OAYS) 


was net achieved the Gith day of 
therapy; the prothrombin time then arose 
ively in spite of decreasing daily doses. 

(Fig. 3.) The prothrombin time rose abruptly 
on days twelve and thirteen and was over five 
* Tromexan for intravenous administration was pre- 
pared as follows: 50 gm. of tromexan and 12.5 gm. of 
sodium were dissolved in a liter of water and 


the resulting solution was sterilized by filtration through 
an Ertell filter. The tromexan in this solution is stable 
for a period of at least three weeks, 


| 
1500 
25 
| 
| 1000 
Fic. 2. Patient B. Days 1 to 2: prothrombin response te) 
in therapeutic range not achieved until forty-eight 
hours in spite of large initial dosage and ultimate 
sensitivity to relatively small maintenance doses. Days Fic. 3. Patient C. Days 1 to 5: adequate prothrombin 
2 to 10: adequate control on an average dose of 500 response not achieved until the fifth day following a 
: mg./day. Days 11 to 26: difficulty in maintaining the total dose of 4,200 mg. tromexan administered over a 
desired prothrombin response. period of four days. Days 4 to 11: gradually rising 
prothrombin times within therapeutic range. Days 12 
to 14: excessive rise in prothrombin time in spite of 
reduced dose; mild bleeding about lips and tonguc 
noted in evening of fourteenth day. Day 15: Pro- 
thrombin time greater than 5 minutes (“no clot’). 
Generalized oral mucous membrane bleeding; vita- 
min K given intravenously. Day 16: bleeding ceased; 
precipitous drop in prothrombin time. Days 17 to 18: 
Toxic Effects. Three hemorrhagic episodes 
were noted, none serious in nature: (1) An 
adequate prothrombin response in a sixty year 
2 7 
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minutes on day fourteen. At this time oral and 
nasal bleeding developed. Administration of ihe 
drug was terminated and water-soluble vitamin 
K was given intravenously. Bleeding stopped 
within twenty-four hours and the prothrombin 
time returned to the pretreatment level within 
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An additional subject abruptly developed an 
excessive response (112 seconds) on the sixth 
day of therapy. The drug was discontinued and 
on the following day the prothrombin time 
was forty seconds. The patient died of a cerebro- 
vascular accident on the eighth day. No post- 


uJ 
O 
50 
* 
a 25 
1S0C - 
w < 
| 
- 
0 
0 10 20 2s 3x0 
TIME (DAYS) 
Fic. 4. Patient D. Days 1 to 2: prothrombin in 


time in spite of decreasing daily dosage. 


progressively increasing prothrombin 
Days 11 to 13: small doses are followed by rapid fall in prothrombin time. Days 
14 to 19: doses divided into three equal parts daily; excessive erratic responses to 


relatively small total doses. Day 20: precipitous drop in 


time follow- 


ing a single injection of 150 mg. water-soluble vitamin K. Days 21 to 27: inade- 


an excessive response the 


two days. (2) An eighty year old bedridden 
male with a long history of arteriosclerotic heart 
disease and auricular fibrillation had had a 
recent embolus to the foot. On the twelfth day 
of tromexan therapy extensive ecchymoses 
developed with a prothrombin time of forty-two. 
seconds. Four days after dosage was terminated 
the prothrombin time was still at twenty-five 
seconds. (3) A sixty-two year old patient with 
coronary heart disease was observed to have 
gross hematuria on the third day of tromexan 


therapy; the prothrombin time was thirty-one 
seconds, 


mortem examination was made. The role of 
tromexan in the causation of death in this pa- 
tient cannot be assessed. 


The prompt prothrombin response noted 
after oral administration of tromexan is in part 
due to its rapid absorption. It would be ex- 
pected that the prothrombin response of sub- 
jects would reach the therapeutic range in a 
relatively short period of time. In practice, 
however, the potential advantage of its rapid 
absorption is not of material value since there 
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are wide individual variations in the dose neces- 
sary to produce a rapid response of the desired 
magnitude. A dose of 20 mg. per kg. will raise 
the prothrombin response of some subjects to 
the therapeutic level within twenty-four hours, 
but in others two or more days of further dosage 
are required in order to achieve the desired 
level. A larger priming dose is hazardous since 
with the dose of 20 mg. per kg. a certain number 


metabolic transformation of tromexan is of 
advantage in those cases in which excessive 
hypoprothrombinemia with or without bleeding 
is encouraged. When administration of the drug 
is discontinued, the prothrombin time usually 
quickly returns to the pretreatment level. 

The chief disadvantage of tromexan lies in the 
unpredictable fluctuations in response to the 
drug. Even under the best of circumstance 
tromexan does not yield as smooth a prothrombin 
response as does dicumarol. 


1. Wide individual differences in response to 
tromexan make it difficult to determine that 
initial dose which will result in an adequate pro- 
thrombin response within twenty-four hours. 
Of fifty subjects given 20 mg./kg. there were 
two with excessive responses, fifteen with the 
desired response within twenty-four hours and 
thirty-three who required additional doses be- 
fore achieving the desired response. 

2. Maintenance doses may vary from 150 mg. 
to over 1,000 mg. per day. 

3. Sudden unpredictable changes in pro- 
thrombin time with patients receiving regular 
daily doses of tromexan are frequent. Correction 
of these changes by readjusting dosage is fre- 
quently difficult. 

4. The safe administration of tromexan re- 
quires at least daily prothrombin time estima- 
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tions. In most instances discontinuing dosage 
results in a rapid return of prothrombin time 
toward normal. 

5. It seems more difficult to achieve clinical 
control of reduced prothrombin activity with 
tromexan than with dicumarol. 
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Clinical Evaluation of Ethyl 
Biscoumacetate (Tromexan)’ 


JosEPH B. VANDER VEER, M.D., Exmer H. Funk, Jr., M.D., FRANK R. Boyer, M.D. 
_ and Ernest A. KELLER, M.D. 


Philadelphia, Pennsylvania 


THYL biscoumacetate, or 3,3-carboxyme- 
thylene bis-(4-hydroxycoumarin) ethyl 
ester, (tromexan®),{.a synthesized cou- 

marin ester related to dicumarol,® was first used 
clinically by Reinis and Kubik’ in 1948. 
Several investigators have noted its rapid onset 
of action and return to normal, as well as its 
lesser potency milligram for milligram, when 
compared with dicumarol.'~* Some have sug- 
gested that tromexan’s greater solubility and 
more rapid absorption and excretion are proba- 
ble reasons for these characteristics. Most 
workers!'5:7:5 have found this drug to be about 
20 to 30 per cent as potent as dicumarol. 

Some investigators have compared tromexan 
serum levels with its prothrombin effects.*'° 
It has been suggested that divided daily dosage 
offers better control and that prothrombin 
. determinations can be at several-day 
intervals with safety. Other workers believe 
that if comparable degrees of hypoprothrombin- 
emia are maintained, therapy with tromexan 
is attended with approximately the same risk 
of bleeding as dicumarol.’:'' Because such ob- 
servations influence the use of this drug in anti- 
coagulant therapy, it was thought worth while 
to report’ our clinical experience in a general 
hospital with patients treated both thera- 
peutically and prophylactically. 

A clinical evaluation of tromexan was carried 


out while treating 116 patients at the Pennsyl- 


vania Hospital. The drug was used thera- 
peutically in seventy patients and prophylac- 
tically in forty-six. Ages of the patients ranged 
from seventeen to seventy-eight years. All forty 
of the males treated were therapeutic cases. Of 
the seventy-six females thirty were treated thera- 


t Supplied by Geigy Pharmaceuticals, Division of 
Geigy Co., Inc., New York, N. Y. 


peutically. Diagnoses of the seventy therapeutic 
cases were: myocardial infarction, thirty-nine; 
thrombophlebitis, twenty-five; pulmonary em- 
bolism, four (two accompanying obvious 
thrombophlebitis); arterial occlusion, two and 
cellulitis of the face and femoral artery 
embolism, one each. The forty-six patients 
treated prophylactically, all females, were post- 
operative patients from the Division of Ob- 
stetrics and Gynecology. In these patients the 
first dose was given nine to twelve hours after 
surgery and therapy was continued for five to 
ten days. At this time most patients were fully 
ambulatory. Upon discharge a therapeutic level 
of hypoprothrombinemia was present in some 
patients and decreasing daily doses were given 
at home without further testing. Through the 
cooperation of the Divisions of Medicine, 
Surgery, and Obstetrics and Gynecology an 
anticoagulant team was permitted to observe 
and treat patients with thromboembolic disease 
on these services. With few exceptions all anti- 
coagulant therapy was prescribed by a member 
of this team. 

The initial dose was influenced by several 
factors: Patients with hepatic or renal disease, 
acute infection, fever or malnutrition usually 
require smaller dosage.'? Induction employing 
heparin or similarly acting drugs has a definite 
though transient effect on prothrombin time 
values, so whenever possible control specimens 
were collected before any anticoagulant was 
given. Such effects, however, should not persist 
appreciably longer than the change in the Lee- 
White venous clotting time. Prothrombin time 
determinations were made according to the one 
stage Link-Shapiro modification of the Quick 
technic using undiluted plasma and a standard 
thromboplastin material. The control was from 
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twelve to sixteen seconds and tests were re- 
ported in both seconds and per cent. Eliminat- 
ing those who lacked control prothrombin time 
data or had been induced with dicumarol and 
those whose induction was interrupted, there 
was a total of eighty-nine patients. In this group 
the average control prothrombin time, ex- 
pressed as per cent of normal, was 67 per cent 
for the fifty-one therapeutic cases and 77 per 
cent for the thirty-eight patients treated prophy- 
lactically. Blood specimens for prothrombin 
time determinations were collected at approxi- 
mately 10 a.m. and tromexan was ordered and 
given at about 4 p.m. daily. The effect of the 
first day’s dose was thus usually measured 
approximately eighteen hours later. This inter- 


val between doses was often necessarily less in | 


patients admitted in the late afternoon and in 
those first treated nine to twelve hours after 
operation. In such instances, of course, the next 
day’s prothrombin value did not reflect the full 
effect of the initial dose. 

The initial dose of tromexan ranged from 
900 to 1800 mg. and seventy-seven of the pa- 
tients (87 per cent) received 1,200 or 1,500 mg. 
the first day. Only five were given 900 mg. and 
in these there were ific reasons for lower 
dosage. Hepatomegaly with a 30 per cent pro- 
thrombin time was the basis in one patient. 
Two others had low control values of 40 and 
42 per cent. A fourth was questionably jaundiced 
and had a 52 per cent prothrombin time control. 
The fifth patient had had a drug reaction with 
leukocytosis, a few red cells in the urine and a 
prothrombin time of 68 per cent of normal. 
Second and third doses were based on changes 
in prothrombin time values. The average 
second dose was 756 mg. and the average third 
dose was 516 mg. As can be seen by comparison 
with the average maintenance dose of 610 mg., 
the second day’s dose was usually slightly 
greater than the usual maintenance dosage and 
the third day’s dose was nearly the same. Oc- 
casionally the second dose was the same as the 
first. A prothrombin level of 10 to 25 per cent 
of normal was selected as an adequate therapeu- 
tic zone and 15 to 30 per cent of normal as a 
desirable range for prophylaxis. In tabulating 
the eighty-nine patients with control pro- 
thrombin data it was found that 27 per cent of 
the therapeutic patients reached the 10 to 25 per 
cent level the first day of therapy, 80 per cent 
on the second and 96 per cent by the third day. 
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reached the 15 to 30 per cent level on the first 
day of therapy, 82 per cent on the second day 
and 97 per cent by the third day. Six therapeutic 
and two prophylactic patients had prothrombin 
values between 6 and 9 per cent of normal 
during the first three days of therapy. They are 


TABLE 1 
PERCENTAGES OF EIGHTY-NINE (THERAPEUTIC AND 
PROPHYLACTIC) PATIENTS REACHING SPECIFIC 
LEVELS OF HYPOPROTHROMBINEMIA 
WITH TROMEXAN 


Zones of Hypoprothrombinemia 
Therapy Was 

(51)— ic (38)— 
10-25% of Normal | 15-30% of Normal 

(%) (%) 

1 27 29 

2 80 82 

3 96 97 

5 98 100 

7 100 


included in Table 1. No bleeding occurred in 
any of these eight patients. Three patients were 
slow to attain desired levels. Two therapy 
patients reached 28 per cent of normal on the 
fifth and seventh days, respectively. One 


prophylactic patient reached 30 per cent on the 
fifth day of therapy. The control prothrombin 
times in these three patients were 80, 72 and 
100 per cent of normal. 


They had all received 


from the third day of therapy, or fourth day of 
dosage, to and including the last dose and the 
prothrombin time of the following day. Several 


essential. Omission of one day’s dosage usually 


= 

of 1,ZUU mg. and, in retrospect, 
should have been given at least 1,500 mg. It is 
interesting that the second case required an 
average maintenance dose of 1,100 mg., which 
is more than usual. 

Maintenance dosage depends upon the indi- 
vidual patient and his reaction to the drug. As 
has been noted with dicumarol, there is no 
uniform rule for dosage. It must instead be 
based upon repeated determinations of the value 
of prothrombin in the blood.’ The average 
maintenance tromexan dosage and prothrombin 
time values reported here comprise all values 
using this drug. As noted by Burke and Wright, *® 
in almost every instance daily administration is 
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results in a rapid return of prothrombin values 
toward normal and often beyond therapeutic 
levels. Determination of prothrombin values by 
the same technician at the same time daily per- 
mits better control. The shorter the time be- 
tween collection of the prothrombin specimen 
and administration of tromexan the more use- 
ful will be the prothrombin report of the next 
day. 

We have used a special anticoagulant sheet 
with a space for each,day on which are listed 
the control time in seconds, the patient’s pro- 
thrombin time in seconds, the per cent of 
normal value and the day’s dosage of anti- 
coagulant. Bidaily doses of tromexan were 
given to a number of patients as some have 
13.14 Usually, in our experience, 
this procedure did not offer a distinct advantage 
over the single dose method by which the effect 


of one dose is measured by the next day’s pro- — 


thrombin value.**® However, two equal doses, 
one in the early afternoon and the other late in 
the evening, may offer better controlled hypo- 
prothrombinemia in the occasional patient not 
adequately managed by single dosage, as has 
been recently suggested.'® 

Considering fifty-seven patients who received 
therapy ten days or more there were forty-six, 
or 81 per cent, who required an average daily 
maintenance dose between 300 and 900 mg. 
Average maintenance dosage of this group was 
677 mg. The highest average maintenance dose 
was 1,583 mg. and the lowest was 238 mg. 
Average prothrombin times of these two patients 
were 24.4 and 27.5 per cent of normal and they 
were treated twenty-three and fifteen days, 
respectively. The greatest total dose was 
37,850 mg. in a sixty-seven year old man with 
myocardial infarction. He was treated for 
thirty-two days and maintained an average 
prothrombin time of 25.9 per cent while taking 
an average maintenance dose of 1,305 mg. a 
day. This group of fifty-seven patients was 
chiefly therapeutic; 73 per cent had average 
prothrombin times between 10 and 25 per cent 
of normal while 88 per cent had values between 
15 and 30 per cent of normal. There was a total 
of eighty-eight patients in the therapeutic and 
prophylactic groups who received at least seven 
days’ therapy. This was considered the least 
_ time in which maintenance data could be con- 
sidered reliable. Among the therapeutic pa- 
tients 74 per cent had average prothrombin 
times of 10 to 25 per cent, and of those treated 
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prophylactically 59 per cent had average values 
of 15 to 30 per cent. The lowest average mainte- 
nance dose was 238 mg. in a seventeen year old 
girl with thrombophlebitis who was treated for 
fifteen days with an average prothrombin time 
of 27.5 per cent. The largest single dose given 
to maintain, not to regain, a desired zone of 
hypoprothrombinemia was 2,100 mg. Although 
not common, such requirements demonstrate 
the range of dosage that may be necessary. 

The speed of return to normal of the prothrombin 
time after the drug is discontinued is much 
faster with tromexan than dicumarol. A pro- 
tective degradation of the drug to tromexan 
acid A and B, which are relatively inactive and 
non-toxic, is the probable explanation for 
tromexan’s lack of cumulative action. Von 
Kaulla and Pulver were unable to recover 
tromexan from the serum of humans twenty- 
four hours after a single dose while dicumarol 
traces remained as long as seven days.** As has 
been noted, there is roughly a twenty-four-hour 
lag between the peak serum level of a single 
dose of tromexan and that dose’s maximal hypo- 
prothrombinemic effect. This reflects the drug’s 
mechanism of action which is through depression 
of prothrombin formation in the liver. 

Data concerning return to a normal pro- 
thrombin level were adequate for study in 
seventy cases. There were several reasons for 
rejection of the other forty-six patients. Insuffi- 
cient data were available in thirty-three, usually 
because the patient was discharged shortly after 
therapy ended, particularly among those treated 
prophylactically.: Changing the patients to 
dicumarol for long-term maintenance therapy 
and death each accounted for five patients. 
The day after therapy was stopped, or about 
eighteen hours after dosage was omitted, forty- 
nine of the seventy patients, or 70 per cent, had 
prothrombin times of at least 40 per cent. Two 
days after therapy sixty-seven, or 96 per cent, 
of patients had prothrombin times of at least 
40 per cent. On the third day after omitting 
therapy two more cases were above 40 per cent 
and on the fourth day the last patient reached | 
this level. These values are shown in Table n. 

In order to eliminate any error that might 
occur because of poor levels of therapeutic hypo- 
prothrombinemia toward the end of therapy, 
forty-seven patients with prothrombin times be- 
tween 10 and 25 per cent of normal the last day 
of therapy were followed toward normal. Among 
them 64 per cent were 40 per cent of normal or 
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higher the day after therapy was stopped and 
96 per cent were so by the following day. 
(Table 11.) 

There were no instances of excessive hypopro- 
thrombinemia as the result of therapy which were 
not easily and quickly controlled. This was 


TaBLe 
THE RETURN TOWARD A NORMAL PROTHROMBIN 
TIME OF SEVENTY PATIENTS AFTER CESSATION 
OF THERAPY WITH TROMEXAN 


Per cent of Patients 


Hours after Last . 
" Reaching 40% or More 
Dose Was Omitted of Normal 


Days after 
Therapy 
Was Stopped 


18 


42 
66 
90 


usually accomplished by omitting the drug for 
one or two days and only rarely were trans- 
fusions or vitamin K or K, preparations'® 
needed. Figure 1 shows the rapid return toward 
a normal prothrombin level in three patients 
(not in this series) who had marked hypopro- 
thrombinemia following tromexan dosage. Be- 
cause of the danger of postoperative bleeding 
blood and vitamin K, oxide®* were given to 
two of the three patients. No bleeding occurred. 

Bleeding did occur in several patients but in 

TABLE 111 
THE RETURN TOWARD NORMAL OF FORTY-SEVEN 


PATIENTS WITH PROTHROMBIN TIMES OF 10 TO 
25% OF NORMAL ON THE LAST DAY OF THERAPY 


Days after Per cent of Patients 
Hours after the : 
Therapy Last D Reaching 40% or More 
Was Stopped of Normal 
1 18 64 
2 42 96 
3 66 98 
4 90 100 


none was it a serious problem. Slight transient 
bleeding occurred in six patients following 
hysterectomy. In one the bin level 
was below 10 per cent of normal the day before 
a wound hematoma appeared. Omission of that 
day’s dose restored control yet a hematoma 
occurred four days later when the prothrombin 
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time was 46 per cent of normal. Four other 
patients had slight vaginal bleeding when the 
prothrombin times were 21, 48, 52 and 52 per 
cent of normal, respectively. Cessation of 
therapy and 1.0 gm. of vitamin K, oxide intra- 
venously proved sufficient in one. Ligation of a 
bleeding point was effective in the second 
patient and tromexan was not continued. In 
the third patient the drug was stopped tempo- 
rarily and therapy was resumed three days 
later. In the last patient only one dose of 900 mg. 
was given. Therapy was discontinued because 
of bleeding at the operative site on the day 
after surgery the prothrombin time was 
52 per cent of normal. No other therapy was 
given but death occurred on the sixth post- 
operative day from pulmonary embolism (see 
case reports). The sixth patient bled nine days 
postoperatively, prothrombin times the pre- 
ceding two days being 24 and 28 per cent. A 
bleeding vessel in the vagina was sutured. In 
such postoperative patients, of course, oc- 
casional bleeding occurs without anticoagulant 
therapy. Tromexan, therefore, was not be- 
lieved a constant causative factor. Slight epi- 
staxis in a patient whose prothrombin time was 
22 per cent of normal stopped spontaneously — 
while therapy was continued. A patient with 
thrombophlebitis experienced hematuria and 
abdominal pain. One dose of tromexan was 
omitted and 500 cc. of blood were given, pro- 
thrombin values having fallen to 8 per cent of 
normal. A renal calculus was diagnosed clini- 
cally but not proven. Both pain and hematuria 
stopped promptly and therapy was resumed the 
following day. Another patient with thrombo- 
phlebitis, diabetes, pneumonitis and acute 
cystitis experienced gross hematuria before 
tromexan therapy as well as following catheter- 
ization during therapy. Recovery was spon- 
taneous each time and dosage was continued. 

There was no evidence of sensitization, allergy 
or untoward reaction to the drug in this series 
of patients or in a larger group seen since this 
study. A few patients experienced nausea after 
the initial dose of usually four or five tablets. 
This may have been coincidental in the post- 
operative patients. Such difficulty may be 
obviated by first giving one-half the initial dose 
and the other half two hours later. 

We have used tromexan freely with dicu- 
marol, heparin® and paritol® (sodium poly- 
anhydromannuronic acid sulfate.)* In its use 

* Supplied for clinical investigation by Wyeth, Inc. 
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with dicumarol induction of therapy was 
usually effected with tromexan alone. After a 
variable time a gradual transition to dicumarol 
was accomplished in three or four days by con- 
comitant use of the drugs. This offered no 
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paritol given intravenously. If tromexan is 
started just after such initial dosage, treatment 
with tromexan alone is’ possible after twenty- 
four to thirty-six hours without loss of anti- 


coagulant effect. 


LEGEND : 
BLOOB 500 cc. 
WO THERAPY 
K, OXIDE 


ign. IV - 
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Fic. 1. Return toward a normal time in three patients with severe ia induced by 


tromexan therapy. The drug was discontinued and no therapy was given one patient. The two others received 500 cc. 
. Of blood and 1.0 gm. of vitamin K; oxide (intravenously), respectively. The control time was fourteen seconds. Note 
the rapid return to a “safe” level within twenty-four and thirty-six hours in the two treated patients despite very 


high prothrombin times. 


difficulty. It was found that the effects of the 
two drugs are additive. In using tromexan with 
parenteral anticoagulant drugs it is essential to 
have a control prothrombin time before any 
therapy is begun. It must also be remembered 
that heparin and related drugs exert a definite 
lowering effect on the prothrombin level. This 
is transient but may be very marked one to two 
hours after intravenous heparin or paritol. For 
this reason the prothrombin time specimen 
should be taken just before the next dose of 


heparin is due. We usually begin therapy of 


acute venous thrombosis with heparin or 


By an improved spectrophotometric method 
recently described by Rieders and Gruber,!’ 
and through their cooperation, plasma tromexan 
levels were determined in four patients with 
diseases not associated with thromboembolism. 
Maximal plasma concentration occurred be- 
tween four and one-half and eight and one-half 
hours, averaging six and one-half hours, and 
ranged from 2.75 to 11.6 mg. per 100 cc. of 
plasma following a single dose. The patient 
requiring eight and one-half hours received 
1,200 mg. of tromexan; the other three patients 
received 2,100 mg. Other investigators using an 
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earlier photometric method reported that 
maximal values were reached between three 
and six hours.®*'® With the spectrophotometric 
method we learned that tromexan was present 
in the plasma after four hours in amounts 
ranging from 0.2 to 4.6 mg. per 100 cc. of 


ag/i00 cc placme 
SECONDS 
bad 


PROTHROMBIN TIME 


PLASMA TROMEXAN LEVEL , 
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twenty-nine seconds (22 per cent) and thirty- 
seven seconds (15 per cent), were attained 
twenty-seven and thirty-seven hours after 
dosage. Levels of 25 per cent of normal were 
reached within twenty-five hours in both of 
these patients. This is similar to the experience 
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Fic. 2. Plasma tromexan levels and prothrombin times in two patients who received 2,100 mg. of tromexan one 
and one-half hours after breakfast. The curves are the average values of the two patients. 


plasma. After twenty-four hours only insignifi- 
cant amounts, from 0.1 to 0.3 mg., remained. 
In order to compare plasma tromexan levels 
and prothrombin time changes these determina- 
tions were made simultaneously in two patients. 
Both of these persons were well nourished, 
afebrile and eating regularly. Each was given a 
single 2,100 mg. dose of tromexan one and one- 


half hours after breakfast. Specimens were 


collected, oxalated, centrifuged and the plasma 
was frozen to permit study later. The values 
obtained are plotted in Figure 2. First changes 
in the prothrombin time occurred from six to 
twelve hours after dosage in these patients from 
, whom specimens were taken at four, six, eight, 
‘ ten and twelve hours and then every six hours. 
Control prothrombin times were 80 per 
cent of normal in both instances (standard 
control—twelve seconds; patient’s time—fourteen 
seconds). Peak levels of hypoprothrombinemia, 
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with animals as well as in man, as reported by 
other investigators. !*19.12.13 

There were five deaths (4 per cent) in this 
series of patients. The first, a thirty-six year old 
female, was being treated prophylactically but 
tromexan therapy was stopped because of 
bleeding at the site of a laparotomy wound. 
Several days later she died of pulmonary 
embolism. The other four patients were in the 
therapeutic group. Pulmonary infarction from 
adherent mural thrombi of the heart, probably 
secondary to myocarditis, occurred despite ade- 
quate hypoprothrombinemia in a thirty-six 
year old man. A third death occurred from 
recurrent myocardial infarction in a diabetic 
whose level of hypoprothrombinemia was not 
well maintained. The fourth patient died from 
progressive myocardial damage. The last pa- 


tient also died of severe cardiac disease. More 
detailed reports of these patients follow. 
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Case1. M. A., a female thirty-six years old, 
had had an abdominal hysterectomy, salpingo- 
oophorectomy and appendectomy for myoma 
uteri October 27, 1950. Preoperatively the con- 
trol prothrombin time was 60 per cent of 
normal. Six hours after operation 900 mg. of 
tromexan were given. The next morning, six- 
teen hours later, the prothrombin time was 52 
per cent and bleeding was noted at the operative 
site. Anticoagulant therapy was stopped after 
the first dose and the second postoperative day 
the prothrombin time was 16 per cent of normal. 
On the third day the value was 56 per cent and 
a fever of 101°F. and abdominal tenderness were 
present. These were thought due to a subcu- 
taneous collection of blood. On the sixth post- 
operative day she experienced severe chest pain 
and dyspnea and died within fifteen minutes. 
Permission for autopsy was not granted. Massive 
pulmonary embolism was believed to be the 
cause of death. 

Case n. M. S., a thirty-six year old male, 
had been hospitalized frequently for acute 

edema. He was discharged July 19, 
1950, after his sixth entry but was readmitted 
on the same day because of vege and 
vomiting. He experienced pain in the right 
chest July 28th and again coughed up blood. 
Both an x-ray and an electrocardiogram sug- 
gested pulmonary embolism. Anticoagulant 
therapy was begun using heparin initially and 
starting tromexan the fourth day. On the third 
and fourth days of heparin therapy chest pain 
recurred and was believed due to further pulmo- 
nary emboli. 

A therapeutic prothrombin level, 10 to 25 per 
cent of normal, was reached the day after tro- 
mexan was first given (the fifth day of therapy) 
and was maintained until the patient died 
August 6, 1951. Autopsy revealed changes con- 
sistent with Fiedler’s myocarditis and mural 
thrombi. Death resulted from pulmonary in- 
farction and cardiac failure. Anticoagulant 
therapy was not considered a contributing cause 
of death. No abnormal bleeding was noted 
either clinically or at autopsy. 

Case m. L. T., a fifty-nine year old male, 
received dicumarol in November and December, 
1948, for an acute anterior myocardial infarc- 
tion. Diabetes mellitus was found and con- 
trolled by diet alone. He was readmitted on 
January 11, 1951, with a second acute myo- 
cardial infarction. Anticoagulant therapy was 
started with tromexan and insulin was given 
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to control the diabetes. Digitalis and 
penicillin were used to combat cardiac failure 
and pneumonitis. On January 23rd he became 
unable to speak. A positive Hoffmann sign and 
hyperactive motor reflexes were present on the 
right side and facial weakness on the left. The 
heart was regular and there were basal pulmo- . 
nary rales. His course was downhill and he died 
January 26th. Anticoagulant therapy was not 
well maintained, the prothrombin level having 
risen to 40 per cent of normal or more on three 
occasions. 

At autopsy a massive infarct involved the 
lateral and anterior walls of the left ventricle. 
An old healed apical infarct explained the 
earlier episode. A mural thrombus of the left 
ventricle accounted for multiple renal infarcts 
which were found. A right occipital cerebral 
hemorrhage was thought to be embolic also 
although spontaneous hemorrhage could not be 
excluded. The cerebral hemorrhage was too 
remote from motor areas to explain neurologic 
signs which were considered secondary to 
anoxia rather than an organic lesion. 

Case iv. J. W., a fifty-five year old male, 
first experienced cardiac failure in 1937 and 
had been cared for in the Cardiac Clinic since 
1949 with digitalis, mercurials and a low salt 
diet. He was admitted to the hospital December 
25, 1950, with intractable heart failure. Electro- 
cardiogram showed sinus tachycardia, frequent 
premature ventricular contractions and evidence 
of a myocardial infarct of indeterminate age. 
Anticoagulant therapy was begun with tro- 
mexan. Progressive failure continued despite all 
therapy. He died on the thirteenth hospital day. 

Autopsy showed diffuse myocardial fibrosis 
and hypertrophy, a posterior wall infarction of 
probably several months’ duration, and mural 
thrombi. Multiple renal infarcts were found 
bilaterally. A prothrombin level of 22 per cent 
of normal was present the day before death. No 


hemorrhages were found at autopsy. 


Case v. M. P., a sixty-five year old female, 
had attended the clinic fourteen years for 
hypertensive and arteriosclerotic heart disease — 
with angina pectoris. She was_ hospitalized 
December 28, 1950, with acute 
edema after having stopped digitalis. Oxygen, 
morphine, digitalis, mercurials and rotating 
tourniquets were employed. An electrocardio- 
gram showed a left bundle branch block with 
premature auricular and ventricular contrac- 
tions. Anticoagulants were started as recent 


AMERICAN JOURNAL OF MEDICINE 


: 
a 


Ethyl Biscoumacetate (Tromexan)—Vander Veer et al. 


infarction was suspected. Using tromexan a 
therapeutic level was reached the third day of 
treatment and prothrombin time values ranged 
between 12 and 28 per cent of normal, averaging 
20.5 per cent. On January 9, 1951, while on a 
bedpan, the patient suddenly collapsed and 
emergency measures were of no avail. The 
prothrombin time had been 12 per cent of 
normal the preceding day when she was given 
900 mg., her average maintenance dose. 

Autopsy findings were myocardial hyper- 
trophy, severe coronary arteriosclerosis and 
extensive myocardial infarctions, one recent 
and another old. Recent microscopic hemor- 
rhages were found in the healed infarct, lung 
and spleen. Hypertension and a therapeutic 
hypoprothrombinemia were believed causative 
factors in the microscopic hemorrhages. There 
was no evidence of pulmonary emboli. 


The effectiveness and safety of anticoagulant 
therapy with tromexan, as with dicumarol, 
depends on adequate and reliable laboratory 
data. During the period of induction and for 
many days thereafter daily prothrombin time 
determinations are desirable. In most patients 
daily tests were done except on Sundays when 
the test was often omitted without difficulty. 
No fewer tests were done than would have been 
considered necessary with dicumarol. Control 
tests were taken routinely before therapy was 
started even though the first dose of the drug at 
times was given before a report was obtained. 
When the control plasma specimens 
were frozen for later determination. No obvious 
hematologic, renal or hepatic toxic effects were 
seen in any of the patients of this study or in a 
larger subsequent group of patients. 

In determination of the dosage necessary for 
induction as well as maintenance, several factors 
in addition to daily prothrombin determinations 
are of concern. Body weight seems to be rela- 
tively insignificant but the general condition of 
the patient is important. If he is poorly nourished 
or if there is functional impairment of the liver 
or kidneys due to disease or congestion from 
cardiac failure, smaller than average dosage 
should be considered for induction and mainte- 
nance. Cardiac patients with congestive heart 
failure and hepatomegaly are often difficult to 
control with either tromexan or dicumarol. 
Severely ill patients whose fluid balance and 
caloric intake may be disturbed usually need 
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smaller dosage. In those patients with control 
prothrombin times below 50 per cent of normal 
more cautious induction was undertaken. It is of 
interest, too, that there was no significant cor- 
relation, statistically, between control pro- 
thrombin time values and average maintenance 
dosage in this series. We have observed that 
daily fluctuations in prothrombin time levels 
tend to be greater with tromexan than with 
dicumarol. A single day’s prothrombin value 
must not be considered alone in determining 
maintenance dosage but rather in relation to 
the trend of the prothrombin curve. In a curve 
that is rising toward normal greater dosage will 
be necessary to achieve desired zones of hypo- 
prothrombinemia than with the same prothrom- 
bin value in a falling curve. One can be nearly 
certain that the prothrombin time (in seconds) 
will fall the day after the last dose of tromexan 
is given. This is certainly not true of dicumarol 
therapy in which the time may often be pro- 
longed for one or more days after therapy. 
Regularity in the time of specimen collection 
and dosage administration is also more essential 
with tromexan. The sooner the drug is given 
after the prothrombin time has been determined 
the more consistent the therapy. Divided daily 

has been suggested to help overcome 
these disadvantages although this is not gen- 
erally practical. 

In anticoagulant therapy with heparin Hede- 
nius*! has suggested a gradual withdrawal of the 
drug at the end of treatment. This principle may 
be of importance in tromexan therapy because 
of the rapid return of the prothrombin level to 
normal upon stopping this drug. For this reason 
we have recently followed the practice of 
“tapering off” anticoagulant therapy by giving 
decreasing doses of tromexan over several days. 


. With dicumarol the more gradual return to 


normal makes the possibility of complications 
from “rebound” seem less likely. 
In our experience as well as that of Gruber'* 
tromexan is nearer one-tenth to one-eighth the 
potency of dicumarol, on a milligram per 
milligram basis, rather than one-fifth to one- 
third the potency as has been reported.'*7* 
Variations in individual sensitivity to dicumarol, - 
as noted by Link’* and James,** occur also with 
tromexan and probably as frequently. Several 
patients showed considerable variation in their 


_ individual dosage requirements during treatment. 


With special or complicated therapy tromexan 
has both advantages and disadvantages. For 
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long-term therapy extending over a period of 
many weeks or months dicumarol seems 
preferable. Expense may be an important 
factor for many such patients. A stable level of 
hypoprothrombinemia is more easily main- 
tained with dicumarol and less frequent pro- 
thrombin tests may be needed. For prophylaxis 
in surgical and obstetrical patients, in whom 
the chance of bleeding is potentially greater, 
tromexan is a more satisfactory anticoagulant. 
Control of dangerous levels of hypoprothrom- 
binemia is usually accomplished within twenty- 
four hours by stopping the drug. The response 
to administration of vitamin K; preparations 
or whole blood, if bleeding occurs, is more 
rapid than with dicumarol. Use of vitamin K 
preparations, plasma or whole blood just before 
or during anticoagulant therapy may change a 
patient’s response to anticoagulants and thereby 
complicate treatment, as has been reported.” 


SUMMARY 


1. A new coumarin drug, Tromexan, was 
evaluated clinically in 116 patients on thera- 
peutic and prophylactic regimens. 

2. Control prothrombin times were taken on 
all patients. The initial dosage of 900 to 1,800 mg. 
(usually 1,200 or 1,500 mg.) was determined by 
this and other factors. Subsequent dosage was 
judged by daily prothrombin time determina- 
tions. Daily maintenance dosage ranged from 
300 to 900 mg. and averaged 677 mg. in a group 
of fifty-seven patients treated for ten days or 
more. No fewer prothrombin time determina- 
tions were needed than would have been con- 
sidered essential with dicumarol therapy. 

3. More than one-fourth of the patients 
reached desired levels of hypoprothrombinemia 
in less than twenty-four hours and more than 
80 per cent by the end of forty-eight hours. 
Following cessation of dosage 70 per cent of 
patients had prothrombin values of 40 per cent 
the following day. Two days after therapy was 
stopped 96 per cent had prothrombin values 
above this level. 

4. There was greater variability in the daily 
prothrombin levels than we have experienced 
with similar patients receiving dicumarol. For 
well controlled therapy the drug must be given 
at nearly the same time each day and relatively 
soon after the prothrombin test is done. Severe 
hypoprothrombinemia was less of a clinical 
problem than with dicumarol therapy, however, 
because of the rapid cessation of the effect of a 
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single dose and the rapid response to vitamin K, 
preparations. Bleeding occurred in_ several 
patients, especially in the prophylactic group, 
but in none was it a serious problem. 

5. No difficulty was encountered in giving 
the drug with either heparin or dicumarol for 
induction or maintenance. 

6. Gradual withdrawal of the drug at cessa- 
tion of therapy by “tapering off” of dosage is 
probably important in the prevention of relapse 
or recurrence of thrombotic processes. , 

7. Special studies of plasma concentration 
after oral dosage were made in four patients. 
Appreciable amounts of tromexan were present 
after four hours and insignificant amounts 
remained after twenty-four hours. In two of 
these coincident prothrombin time determina- 
tions demonstrated a level of 25 per cent of 
normal after twenty-five hours. 

8. From our experience with these and a 
subsequent larger number of patients it is our 
opinion that tromexan has no great advantage 
over dicumarol for routine therapy. The ad- 
vantages of prompt onset and cessation of effect 
may be offset by the necessity for precise timing 
of administration. It is a more useful drug for 
short term and prophylactic therapy in surgery 
and obstetrics but less satisfactory for long term 
treatment, in which infrequent prothrombin 
time determinations and stable levels of hypo- 
prothrombinemia are desired. 
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Clinical Use of a New Anticoagulant, 
 Phenylindanedione’ 
Report of 400 Cases 


ANCEL BLAUSTEIN, M.D., NED SHNAYERSON, M.D and ROBERT WALLACH, M.D. 
New York, New York 


1947 Soulier and Gueguen’ used _phenyl- 

indanedione as an anti t. This sub- 

stance had first been described in 1944 by 
Kabat, Stohlman and Smith.? Much of the 
fundamental work was carried out on this 
continent by Jaques et al.*‘ Blaustein et al.® 
reported on the clinical trial of this material in 
fifty-three cases in May, 1950. This report was 
followed by a report on 100 treated cases by 
Blaustein® and later on 200 cases.’ Bjerkelund® 
added to the literature with his observation that 
vitamin K was antagonistic in action to pheny!l- 
indanedione. Preston et al.® recently reported 
on the clinical use of phenylindanedione in 
seventy-four patients. 

Initial Dosage. Two hundred to 300 mg. of 
phenylindanedioneft are given initially. We 
roughly gauged that individuals weighing 
150 pounds or less should be given 200 mg. and 
300 mg. This should be given in two divided 
doses of 100 and 150 mg. each in the morning 
and at bedtime. 

Frequency of Administration. As in dicumarol 
therapy, the maintenance dose must be gauged 
by the prothrombin time performed daily for 
at least the first four days of therapy. Once the 
maintenance dose is established less frequent 
(once in from seven to fourteen days) depending 
on individual patient reaction. The average 
maintenance dose in 400 treated cases was 
65 mg./day; the individual maintenance dose 
varied from 25 mg./day to 100 mg./day. Two 
patients operated on for intestinal obstruction, 
who were in a state of inanition at the time, and 


t For our recent work Hedulin®-phenylindanedione was 
kindly supplied by Dr. H. E. Dubin, Walker Labora- 
tories, Mt. Vernon, N. Y. 

* From the Vascular Research 


Laboratory, Bayonne Hospital, and the Dispensary and Departments 
Surgery, New York Polyclinic Medical School and Hospital, New York, N. Y. 
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two in chronic cardiac failure were the four 
patients who required 25 mg./day of phenylin- 
danedione. Initially we noted daily fluctua- 
tions in the prothrombin levels but after follow- 
ing the suggestion of Wright that we split the 


PERS 


plete recovery in 72 to 144 hours. Alexander"! 
stated that he had noted a delayed reaction to 


phenylindanedione, suggesting cumulative ac- 
tion. We did not observe this. 
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fluctuations were found to be minimal. Re- 
cently, in an article comparing dicumarol,® 
tromexan,® phenylindanedione and bexycou- 
@ 
hours to reach the desired prothrombin level 
and fifteen cases never reached the degree of 
hypoprothrombinemia desired, despite the use 
| of large doses. 
The rate of recovery was forty-eight hours or 
less in 386 cases. The remainder showed com- 
al.** in their experimental work noted hemor- 
rhage in two dogs that had been given doses of 
phenylindanedione far greater than would be 
given to humans. Soulier and Gueguen! noted 
of Medicine and 
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renal damage in the form of hematuria, blood 
casts and crystal formation, presumably due to 
deposition of phenylindanedione in the tubules. 
However, the doses they used were far beyond 
the clinical requirements. 

We did daily urinalyses in our earlier series 
of cases and found no urinary changes. In 400 


795 
then suddenly the prothrombin time returns to 
normal despite increasing doses of the drug. 
This occasional inadequate response is the 
single drawback to the anticoagulant. 

We wondered whether the resistance was 
specifically to phenylindanedione or to oral 
anticoagulants in general. We gave eight of 


TABLE 1* 
Average Resistant Cases | Hemorrhage 
Type of Case Treated No. a ) Ill Effects 
(mg./day) | Initial | Delayed | Minor | Major 
Acute coronary thrombosis.......... oo 2 1 2 0 ( 
Chronic myocardial insufficiency... . 8 0 0 0 | Diarrhea 
Thrombophlebitis................. 136 65 5 1 0 agate 


* The 


time taken for prothrombin level to be reached was less than thirty-two hours; the average time 


average 
taken for return of prothrombin level to normal was less than forty-eight hours. 


treated cases we had two patients who showed 
hematuria. One of these had one urine sample 
in which blood was found. The second case was 
that of a fourteen year old girl treated for 
chronic thrombophlebitis of unknown etiology. 
She tolerated the drug well and responded 
clinically for ten days. At this time she was dis- 
charged and sent home on a maintenance dose _. 
of phenylindanedione. Forty-eight hours later 
she had hematuria, passed large clots of blood 
and palpation of the kidneys revealed large 
bilateral masses which were believed to be peri- 


28 seconds with a control of 16 seconds. Since 
the amount of bleeding was far out of propor- 


tion to the hypoprothrombinemia, the authors . 


did not ascribe the hemorrhage in this case to 
the anticoagulant. Eight days later intravenous 
pyelography revealed a suspicious mass in the 
upper pole of the left kidney and it was decided 
to do an exploratory laparotomy. At operation 
Many of the loculated cystic spaces were filled 
with blood. 

Resistance to Phenylindanedione. A phenomenon 
recognized early with dicumarol was that of 
resistance of some patients to the drug. This 
phenomenon we have also observed with 
phenylindanedione. The resistant cases we have 
noted fall into two types: initial resistance, in 
binemia is never 


patient may respond very well to the drug and 
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these patients dicumarol, tromexan and bexy- 
coumarin in succession. Our few observations 
indicate that there is no specific resistance to 
phenylindanedione but resistance to oral pro- 
thrombopenic drugs in general. We recently 
observed a case of resistance to dicumarol. The 
patient treated for thrombophlebitis was given 
600 mg. over a three-day period and the pro- 


\thrombin time was never -prolonged beyond 


19 seconds, with a 15-second control. This 
patient was then placed on phenylindanedione, 
300 mg. initially followed by 200 mg. the next 
day and 100 mg. on the third day. The drug 
was ineffective in altering the prothrombin 
level. 

Effect of Vitamin K on Phenylindanedione. Bierke- 
lund in his excellent study of phenylindanedione 
demonstrated unequivocally that vitamin K 
(water-soluble) was efficacious as an antagonist" 
to phenylindanedione when given intravenously. 
The authors used vitamin K in one patient in 


whom the prothrombin time rose to 80 seconds 
on a single 200 mg. dose of phenylindanedione. 
The bin time quickly returned to 


normal but the rate of return differed little from 
that in patients not receiving vitamin K. We 
have since used K, emulsion and found it to be 
effective in four hours in bringing the pro- 
thrombin level back to normal limits. We have 
been limited in opportunity to study the an- 
tagonistic action of vitamin K, K, oxide or K, 
emulsion because in 400 cases we have had only 
three cases of bleeding, two of minor nature and 


| renal hematomas. The prothrombin time was ° 
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the one case of polycystic kidney disease with 

hematuria in which there was only a moderate 

prolongation of the prothrombin time. 
CONCLUSIONS 

Phenylindanedione is an effective, non-toxic 
anticoagulant which exerts its action far more 
rapidly than dicumarol. 

The weight of evidence is against its showing 
any cumulative properties. It is rapidly ex- 
creted. Usually within six hours of the initial 
dose the patient notices that his urine is orange- 
colored, the color of phenylindanedione in 
alkaline solution. 

In 400 collected cases 3.75 per cent were 
resistant to the drug. 

There were three cases of hemorrhage, or 
0.75 per cent of all cases treated. 
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Review 


Serum Cholinesterase in Health 
and Disease’ 


Louis J. VorHaus, M.D. and Ropert M. Kark, (Lond.), F.A.c.P. 
Chicago, Illinois 


cholinesterases constitute a family of 
enzymes, each tissue having its own." 

The serum cholinesterase is one of these. 
Until recently relatively little was known of its 
properties, its pathophysiology or its fluctua- 
tions in health and disease. This was due to the 
fact that the methods used to determine the 
activity of the enzyme, principally modifica- 
tions of the titrimetric method of Willstatter 
et al.® or the gasometric (Warburg) technic of 
Ammon,' were cumbersome, difficult and 
time-consuming. The development by Michel®* 
in 1947 of an electrometric method for meas- 
uring serum cholinesterase activity has provided 
a simple tool for its study in man. In brief, the 
method measures, with a potentiometer, the 


NATURE, ORIGIN AND FUNCTION OF SERUM 
CHOLINESTERASE 


The esterases are a widely distributed group 


of enzymes which catalyze the hydrolysis of 
esters of various organic acids. In general, they 


vary considerably with respect to their specificity 
of action, especially toward the acid component 
of the ester. However, the cholinesterases are 
rather specific in their nature since they serve 
to catalyze the hydrolysis of acetylcholine, the 
neurohormone of the nervous system. 
Engelhart and Loewi** conclusively demon- 
strated the enzymatic action of serum cho- 
linesterase and showed that it hydrolyzes 
acetylcholine. However, it differs from tissue 
cholinesterases in being rather non-specific in 
its action, as Vahlquist*® indicated. Because 
serum cholinesterase hydrolyzes many esters, 
as well as acetylcholine, it has been called serum 
pseudo-cholinesterase or serum esterase. We 
prefer to cal] it serum cholinesterase since 
acetylcholine bromide or chloride is used as a 


the ability of the enzyme to hydrolyze the 
acetyl radical. In the studies ed here no 


attempts were made to characterize the enzyme 
or to differentiate serum cholinesterase by 
using a variety of substrates as suggested by 
Zeller and his associates. **-** 

Serum cholinesterase has been isolated from 
the serum of the horse®*® and man* and analysis 
of human serum cholinesterase indicates that it 
is probably a mucoprotein with a molecular 
weight of approximately 165,000, associated with 
Cohn’s plasma protein fraction of tv-6, 95 per 
cent alphag globulin, 5 per cent albumin."‘ 

Much evidence has been accumulated to 
support the concept that the serum cholinesterase 
molecule is synthesized in the liver,'*-**-**-74.% 
probabiy in parallel with the albumin molecule. 
In the blood it appears to have a life span of 
approximately twenty-eight days. Further com- 


* From the Department of Medicine and the Research and Educational Hospital, University of Illinois College 


of Medicine. Supported 
Health, United States Public 
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in 
drop in pH resulting from the liberation of 
acetic acid when acetylcholine is enzymatically substrate in Michel’s method of assay and 
broken down by the cholinesterase in an un- __ because the electrometric technic only measures 
known sample of serum. The drop in pH is then 
corrected for non-enzymatic hydrolysis by 
reference to tables prepared by Michel, and the 
serum cholinesterase activity is expressed in 
terms of units of decrease of pH per hour (i.e., 
4 pH/hr.). 
variety of disease states. This report deals with 
the results of these studies and, because of the 
increasing interest in the enzyme by clinicians, 
it also summarizes work of other investigators 
in this field. 
bal 


708 


ments regarding its synthesis and life span will 
be made subsequently. 

As to its physiologic functions, the cholinester- 
ase of the serum appears to have none that have 
as yet been clearly demonstrated.** By injecting 
cholinesterase-inhibiting drugs into patients the 


Meon * 0.94 


Stondord deviation * O16 
Range 0.62 —-126 
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nor seasonal fluctuations in serial studies of 
cholinesterase levels in the blood of healthy 


persons. 

The wide range of normal values described 
heretofore may occasionally be a source of 
confusion. We observed a few patients ill with 


Serum cholinesterase activity (ApH/tw.) 


Fis. 1. Distribution curve for serum cholinesterase activity in 120 healthy adult 


“men and women. 


serum cholinesterase has been reduced to less 
than 5 per cent of its normal level without the 
appearance of any clinical symptoms and with- 
out the development of any measurable physi- 
ologic disturbances. 


SERUM CHOLINESTERASE IN NORMAL INDIVIDUALS 

Many investigators have studied cholinesterase 
activity in healthy people and have emphasized 
the wide range of variation in enzyme concen- 
tration from person to person.*:!%.26.33,48,68,57,85 
Using Michel’s technic we determined serum 
cholinesterase activity in 120 healthy individuals. 
The distribution curve of data from this group 
is shown in Figure 1. The range of activity was 
0.58 ApH/hr. to 1.37 ApH/hr., with a mean of 
0.94 ApH/hr. and a standard deviation of 0.16. 
The normal range, defined as mean plus or 
minus two standard deviations, was 0.62 ApH 
/hr. to 1.26 ApH/hr. Differences in enzyme 
height or surface area. 

Although there is a wide spread of serum 
cholinesterase values from one healthy pérson 
to the next, the level of cholinesterase is remark- 
ably constant for each healthy, well fed indi- 
vidual, from day to day and from month to 
month. In fact, we have found neither diurnal 


acute viral hepatitis who had serum cholinester- 
ase levels which fell within the lower limits of the 
normal range. Actually their cholinesterase 
levels had been depressed by hepatitis because 
the serum cholinesterase began to climb as they 
regained their health. When they were quite 
well, their cholinesterase values reached the 
upper limits of the normal range. This over- 
lapping of serum cholinesterase values in some 
of the healthy and in some of the sick is a com- 
mon biologic phenomenon which sometimes 
makes —_—— of single measurements 


Liver Disease and Disease of the Biliary System. 
When the hepatic parenchyma is diseased, the 
serum cholinesterase activity is almost in- 
variably depressed. This finding was first ob- 
served by Antopol et al.‘ and has since been 
substantiated by many investigators. 
46,62,86.87 On the whole, the depression in 
enzyme concentration tends to be somewhat 
more marked in patients ill with chronic liver 
disease, such as cirrhosis, than in those ill with 
acute conditions, such as viral hepatitis, ascend- 
ing cholangitis and acute anoxic hepatomegaly. 
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ACTIVITY IS LOW 
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Data from sixty patients ill with chronic diseases 
of the liver showed a range of serum cholinester- 
ase activity from 0.73 ApH/hr. to 0.08 ApH/hr., 
with a mean of 0.41 ApH/hr. In thirty-two cases 
of acute hepatic disorders the range was 
0.78 ApH/hr. to 0.16 ApH/hr., with a mean of 


renge 


Serum Chol inesterose activity (4 pH /hr.) 


Fic. 2. Scattergram showing serum cholinesterase 
activity in chronic and acute liver disease and in un- 


complicated obstructive jaundice. Each point repre- 
sents one patient; dotted lines indicate mean values 
for each group. 


0.49 ApH/hr. On the other hand, normal levels 
of serum cholinesterase activity were found in 
patients suffering with obstructive jaundice 
unless this was complicated by considerable 
hepatic parenchymal involvement. This is an 
important differential point in diagnosis.** 
Figure 2 illustrates graphically the findings in 
the three groups of patients. 

Serial studies of serum cholinesterase in both 
acute and chronic disease of the liver have shown 
that changes in its concentration closely reflect 
changes in hepatocellular function. When com- 
pared with a battery of ten other commonly 
employed tests of liver function (serum albumin 
and globulin concentration; plasma prothrom- 
bin time; cephalin flocculation; thymol turbidity 
and flocculation; serum bilirubin, one minute 
and thirty minutes; serum alkaline phosphatase; 
plasma cholesterol, total and esters; bromsulfa- 
lein clearance; and two-hour urinary urobilino- 
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gen excretion), none appeared to mirror the 
changing status of the hepatic parenchyma as 
sensitively as did the serum cholinesterase ac- 
tivity.***? Figure 3 demonstrates changes in 
serum cholinesterase in a patient ill with 


Fic. 3. Serial observations of serum cholinesterase 
activity and other liver function tests in patient G. S. 
ill with serum itis. (Vorhaus, L. J., 
Scudamore, H. H. and Kark, R. M. Measurement of 
serum cholinesterase activity: a useful test in the man- 
agement of acute hepatitis. Am. J. M. Sc., 221: 140, 
1951.) 


other liver function tests. As is true of many such 
patients, this man’s convalescence was punctu- 
ated by a mild relapse which was not evident 
clinically. However, the relapse was graphically 
demonstrated by a dip in the rising concentra- 
tion of enzyme and the patient was kept in bed 
until his serum cholinesterase level was steady 
at its normal value. 

We attribute the low serum cholinesterase 
activity found in liver disease to impaired 
hepatic synthesis of the enzyme and believe 
that measurement of serum cholinesterase 
activity is a useful laboratory tool to aid the 
clinician in evaluating patients suffering with 
liver disease. It is particularly valuable in 
following the course of hepatocellular illness. 
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In acute hepatitis the cholinesterase level is 


always subnormal when the disease is ushered 


in with clinical jaundice. Alterations in the 
clinical status of the patient are reflected in 
changes in cholinesterase activity if these are 
followed serially. Generally four types of change 


y (Ap 


3 


Serum Chotinesterese Activil 


ane | Nigh protein - high vitemia diet 

Oeys of study 

Fic. 4. Serial observations of serum cholinesterase 

activity in a patient ill with “wet” beri-beri and severe 

malnutrition before and after treatment with thiamine 


and a nutritious dict. 


are seen: (1) Most commonly there is a steady 
rise from low to normal values which then level 
off in the normal range. The appearance of 
this plateau of cholinesterase activity signals 
the beginning of convalescence. (2) Of course, 
the recovery of the patient can be punctuated 
by relapses which are indicated by dips in the 
rising curve of cholinesterase activity. These 
depressions may also be seen during the early 
part of the plateau and then indicate a late 
relapse. (3) The third type of curve is infre- 
quent. The cholinesterase may begin to climb 
or it may fall slowly. Then it fluctuates for a 
long period of time in the subnormal range 
despite proper rest and a good dietary intake. 
When this occurs, one should suspect incom- 
plete hepatic repair or smoldering infection. 
(4) In the rare instances of severe and acute 
hepatic failure a precipitous drop in cholinester- 
ase may be seen. The fall in cholinesterase may 
indicate fulminating hepatitis some days before 
clinical signs of failure are present. 

The changes in cholinesterase activity seen 
in acute hepatic disorders are usually more 
dramatic than those seen in chronic liver disease. 
In acute liver disease serum cholinesterase does 
‘not reflect the nutritional status of the patient; 
its ups and downs are related to the extent and 
degree of damage to the hepatic parenchyma. 

Nutritional bankruptcy usually accompanies 
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chronic liver disease, especially in cirrhosis with 
alcoholism. Here we suspect that low cho- 
linesterase levels may sometimes be the product 
of hepatic cell damage and nutritional dys- 
function. When cirrhotic patients are rehabili- 
tated with high protein diet therapy, sometimes 
the improvement in cholinesterase activity 
parallels weight gain, week by week and month 
by month,*! but most often in cirrhotics there 


is no close relationship between weight gain 


or general improvement in nutrition and im- 
provement in cholinesterase activity.** 

Several investigators have observed the close 
correlation that exists between levels of serum 
albumin and serum cholinesterase.?7-45.4¢.48 We 
agree that both reflect the ability of the hepatic 


_cell to synthesize protein; however, it appears 


that measurement of serum cholinesterase 
activity affords a better index of protein synthe- 
sis because of the wider range over which 
changes take place and because of the relatively 
inaccurate methods currently in use in most 
clinics for the determination of serum albumin 
concentration. 

Malnutrition and Chronic Debilitating Diseases. 
In malnutrition serum cholinesterase activity 
is generally depressed. This does not tend to be 
as marked as that observed in liver disease 
although in rare instances there may be con- 
siderable depression of activity. Low levels 
have been found in blood from patients who 
were malnourished as a result of starvation, 
anorexia or debilitating disease, **:27-**.40.57,68,86 
and they have also been observed in experi- 
mentally induced malnutrition.** The depres- 
sion in enzyme activity reflects both the extreme 
protein depletion and the undoubted impair- 
ment of hepatocellular function that accom- 
panies cachexia and chronic debilitating disease. 
We have noted, as Milhorat observed,® that 
when patients with debilitating diseases are 
treated and rehabilitated the rise in their serum 
cholinesterase activity parallels the nutritional 
improvement and weight gain.‘*' Figure 4 
demonstrates clearly the relationship between 
malnutrition and serum cholinesterase in a 
patient ill with beriberi and shows the bene- 
ficial effect of adequate diet therapy. 

In the patient with beriberi the cardiovascular 
manifestations were completely cured weeks 
before the serum cholinesterase returned to 
normal. In this patient and in other malnour- 
ished individuals the slow return of the enzyme | 


‘seems to be related to restoration of tissue mass 
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and a positive nitrogen balance. We speculate 
that the cholinesterase level may be an index 
of the over-all protein economy of the body. 

Acute Infectious Diseases. Several authors have 
observed mild to moderate depression of serum 
cholinesterase activity in a variety of acute 
infectious diseases.*:?!.2¢.33.35 We have noted the 
same tendency although the series is small and 
the spectrum of diseases studied is not broad. 
With cessation of the active disease process the 
cholinesterase spontaneously returns to normal 
levels. The depression in enzyme activity is 
mild, never as severe as in acute hepatitis, and 
is probably the result of impairment of liver 
function which accompanies the acute infectious 
process and which is perhaps due to hyper- 
pyrexia and local anoxia. It is also possible 
that the negative nitrogen balance resulting 
from “‘damage”’ and the reduced protein intake 
occasioned by anorexia may play a part. How- 
ever, preliminary studies in surgical patients 
showed no significant depression of serum cho- 
linesterase in the immediate postoperative, pro- 
tein-catabolic period of recovery. 

Anemias. Many authors have commented 
upon the low levels of serum cholinesterase 
activity found in various types of anemias.*:?!-2¢. 
33,67,71-78 These include pernicious anemia, the 
anemia of sprue, Cooley’s anemia, the acute 
hemolytic anemias, anemias secondary to blood 
loss, anemias associated with malignancy and 
leukemia, myelophthisic anemia and the anemia 
of chronic infection. It is intriguing that ab- 
normal levels have never been found in patients 
ill with sickle cell anemia” or in our patients 
with acute hypoplastic anemias or polycythemia. 

Serial studies of serum cholinesterase in 
anemias’* have shown that the enzyme activity 
rises to normal levels as the disease is treated. 
In most instances this parallels the general 
clinical and nutritional improvement of the 
patient rather than the improvement in the 
blood picture per se. Moreover, inhibition of 
plasma cholinesterase by injection of di-isopro- 
py! fluorophosphate during active hematopoiesis 
does not interfere with regeneration of hemo- 
globin and erythrocytes or the clinical improve- 
ment of the patient. 


DISEASE STATES IN WHICH SERUM CHOLINESTERASE 
ACTIVITY IS NORMAL 

There are a number of diseases and syn- 

dromes such as asthma, epilepsy and myasthenia 

gravis which may be related to abnormality of 
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acetylcholine or serum cholinesterase metab- 
olism because of their relationship to the auto- 
nomic or central nervous system. These are 
reported here together with other conditions in 
which serum cholinesterase activity is normal. 

Myasthenia Gravis. Because the pathophysi- 
ology of myasthenia gravis is thought to be 
related to excessive amounts of tissue or serum 
cholinesterase, or insufficient quantities of 
acetylcholine, at the myoneural junctions, 
many investigators have studied serum cho- 
linesterase activity in patients ill with myasthenia 
gravis. Aj] have found enzyme 
concentrations to be normal except Pichler, who 
found low levels in three patients,** and Hicks 
and MacKay,*":** who reported high levels in 
five patients. Four patients with. myasthenia 
gravis were studied intensively while their 
muscular weakness was controlled with pros- 
tigmine and also during relapse when therapy 
was withheld. Normal levels of cholinesterase 
were found in all four patients throughout the 
study, and the increasing muscular weakness 
following prostigmine withdrawal was not re- 
flected by changes or fluctuations in cholinester- 
ase activity. 

Bronchial Asthma. One hypothesis which 
has been advanced to explain the pathophysi- 
ology of bronchial asthma suggests that an 
imbalance of the autonomic nervous system may 
play a role in the disease. The autonomic im- 
balance could be produced by decreased 
activity in tissue or serum cholinesterase 
activity, or by an excessive liberation or pro- 
duction of acetylcholine in the blood flowing 
through the lungs.’*?®-§* Like a number of in- 
vestigators?*-*¢.6%.87.86 we noted normal enzyme 
activity in fourteen patients ill with bronchial 
asthma, including two patients who were 
studied during severe asthmatic attacks.7* On 
the other hand, high levels of acetylcholine 
were found. This may have been the cause or 
the result of the bronchial constriction and 
needs further clarification. 

Epilepsy. It has been suggested that in 
epilepsy low levels of serum cholinesterase may 
allow excess acetylcholine in the brain to initiate 
seizures. However, we doubt that this hypoth- 
esis is correct as normal levels of serum cho- 
linesterase activity have been reported in 
patients suffering with epilepsy."**’ We have 
confirmed these findings in four epileptic pa- 
tients although none were studied during con- 
vulsive episodes. 
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Hyperthyroidism. Several authors have re- 
ported high levels of serum cholinesterase 
activity in patients ill with hyperthyroidism.*-*° 
$9,583.86 Others have not substantiated these 
findings.?*.§*.57 In view of the great loss of weight 
found in so many of these patients one would 
expect to find low levels of serum cholinesterase 
activity. We studied enzyme activity in eighteen 
patients suffering with thyrotoxicosis and found 
it to be within the normal range in every case. 
In this group of patients basal metabolic rates 
ranged from +20 to +70 per cent of normal. 
No correlation was found between loss in body 
weight or the degree of elevation of the basal 
metabolic rate and the level of serum cho- 
linesterase activity. Serial studies on two patients 
under therapy with propylthiouracil failed to 
demonstrate any changes in normal enzyme 
concentration as the patients were restored to a 
euthyroid state. 

Hypertension. Elevated levels of serum cho- 
linesterase have been observed in patients ill 
with hypertension®:**.*? and it has been sug- 
gested that there may be a relationship between 
enzyme activity and the height of blood pres- 
sure.®!:62 These findings have not been sub- 
stantiated by other investigators'*:*5,5%.57.68 who 
found normal serum cholinesterase levels. We 
have studied enzyme activity in sixty-three 
hypertensive subjects and found no abnormali- 
ties in this group of patients. Several of these 
_ patients were treated with a number of drugs 
and different therapeutic measures known or 
reported to affect either blood pressure or serum 
cholinesterase activity. These included tetra- 
ethylammonium chloride, vitamin K, folic acid, 
sodium amytal, di-isopropyl fluorophosphate, 
benzodioxane, veratrum viride, cold pressure 
tests and the rice diet regimen. No correlations 
were observed between fluctuations in blood 

and enzyme concentrations. ** 

Diabetes Mellitus. In patients ill with diabetes 
mellitus some investigators****5 found levels 
of serum cholinesterase activity to be slightly 
higher than normal, while others have not con- 
firmed this.'*:5? Seven diabetic patients were 
studied repeatedly while they were in the 
hospital. Two of these patients were considered 
to be suffering from the Kimmelstiel-Wilson 
syndrome. Administration of insulin to the 
patients did not influence the serum cholinester- 
ase activity, which was consistently normal. 

Other Diseases. Low levels of serum cho- 
linesterase were observed in five patients ill with 


myotonia congenita by Hicks and MacKay** 
although others have not confirmed this.**-® 
We have not studied any such patients. Low 
levels of enzyme concentration have been re- 
ported in chronic nephritis**** although no 
mention was made concerning the stage of the 
disease or the nutritional state of the patients 
studied. Others have been unable to confirm 
this.5*.57 We made determinations in only six 
patients with chronic glomerulonephritis and 
found no abnormalities in the cholinesterase 
activity of their sera. Normal levels of enzyme 
concentration were found in patients suffering 
with duodenal ulcer'*-**.** and various cardiac 
arrhythmias.'* Our observations in a small 
number of patients confirm these findings. Tod 
and Jones found low levels of serum cholinester- 
ase in patients suffering with “‘anxiety-states’’** 
but this observation has not been confirmed.!*:* 
Normal levels of enzyme concentration were 
also found in small numbers of patients and in 
a wide variety of diseases which were studied in 
general hospital surveys. *13:26.35.53.57.85 


CONDITIONS IN WHICH SERUM CHOLINESTERASE 
ACTIVITY IS HIGH 


Nephrosis. Elevated levels of cholinesterase 
in the serum of patients ill with the nephrotic — 
syndrome have been found by several investiga- 
tors. '-26.28,83 Nineteen such patients, both adults 
and children, were studied on our service. In 
most instances the serum enzyme activity was 
extremely high. (Fig. 5.) On the other hand, 
although their urine was loaded with pro- 
tein it contained no detectable amounts of 

We have presented elsewhere data** which 
suggest that the rate of synthesis of protein by 
the liver cell is determined in part by the level 
of circulating albumin. When this level is 
artificially raised above the normal concentra- 
tion, the hepatic cells “rest” in a way which 


_may perhaps be analogous to what is observed 


in the case of endocrine glands when hormones 
increase in the blood stream. When the serum 
albumin level falls, as it does in nephrosis, the 
liver may be stimulated to synthesize extra 
protein. On the basis of our observations we 
speculate that the high level of serum cholines- 
terase in nephrosis reflects. an increased and 
possibly maximal effort of the liver to synthesize 
new protein. In nephrosis the loss of albumin 
in the urine drains both circulatory and extra- 
circulatory albumin. The reduction in the 
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normal mass of the albumin pool stimulates the 
hepatic cells to produce more albumin to 
maintain osmotic equilibrium, but unfortu- 
nately, the relatively small molecules of albu- 
min pass through the glomeruli and serum 
albumin levels remain low. The stimulus to the 
hepatic cell to produce more albumin also calls 
forth from it a parallel abnormally high rate of 
synthesis of serum cholinesterase. However, the 
cholinesterase molecule is over twice the size of 
the albumin molecule. It does not pass through 
the glomerular membrane and is not dissipated 
in the urine. These speculations provide a 
rational explanation to account for both the 
low level of albumin and the high level of 
cholinesterase in the blood of nephrotic patients. 

Three of our patients ill with the nephrotic 
syndrome received ACTH therapy and in two 
of them (both children) enzyme concentrations 
fell to normal levels. The third patient, an 
adult, did not improve with ACTH (160 mg. 
daily for ten days) or with cortisone therapy 
(100 mg. daily for ten days). Serial studies of 
her serum cholinesterase activity showed no 
change. We have no explanation for these 
phenomena. 

Exercise. Croft and Richter'*® reported that 
vigorous muscular exercise of short duration 
(four to twenty-five minutes) caused a tempo- 
rary rise in serum cholinesterase which returned 
to normal after rest. They claim that the rise in 
serum cholinesterase is the result of a shift of 
cholinesterase from the erythrocytes to plasma. 
To our knowledge, these observations have not 
been repeated by other investigators. It is quite 
possible that the increase in cholinesterase after 
exercise reflects changes in blood volume, which 
Croft and Richter did not measure. 


DRUGS AFFECTING SERUM CHOLINESTERASE 
ACTIVITY 


Many drugs have been found to affect the 
level of the serum cholinesterase activity, some 
increasing its concentration, others acting to 
decrease it. It is surprising, however, that 
acetylcholine, even when administered in large 
amounts over prolonged periods of time, is 
without effect on the enzyme concentrations 
in the serum.**-5? The practical value of meas- 
urement of serum cholinesterase in the study 
of drugs is demonstrated by the recent observa- 
tions that some 
such as octamethyl-pyrophosphonamide or other 
organo-phosphono compounds, depress serum 
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insecticides in common use,. 
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cholinesterase activity in persons exposed to 
these substances.** Single and serial measure- 
ments of cholinesterase in people exposed to or 
using these insecticides can readily screen out 
those who have been poisoned. Thus measure- 
ment of serum cholinesterase may be a useful 
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method of survey for public health authorities 
or others concerned with the control of health. 

Drugs Which Increase Serum Cholinesterase Ac- 
tivity. We have given nitrogen mustard by 
vein to three patients ill with H in’s disease 
and to one patient suffering with chronic 
leukemia. In all patients slow progressive rise 
in enzyme activity followed treatment and this 
continued for about three weeks. In two of the 
patients there was 100 per cent increment in 
activity, the cholinesterase rising from 0.53 ApH 
/hr. to 1.08 ApH/hr., and from 0.31 ApH/hr. to 
0.7. ApH/hr., respectively. No change in cho- 
linesterase activity was seen in a patient ill with 
Hodgkin’s disease who was treated with deep 
x-ray therapy, although it has been reported 
elsewhere that deep x-ray therapy is followed 
by reduction in whole blood cholinesterase.’* 
The increase in serum cholinesterase after 
nitrogen mustard therapy is not the result of 
improvement in the general condition of the 
patients, as far as can be ascertained, but 
possibly reflects liberation of cholinesterase into 
the plasma from the breakdown of cells destroyed 
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by the drug. It is also of interest that several of 
the nitrogen mustards and related chemical 
vesicants have been reported to inhibit cho- 
linesterase in vitro in the Warburg vessel.‘**? 

Insulin is said to cause a rise in serum cho- 
linesterase activity when administered to schizo- 
phrenic patients to produce prolonged hypo- 
glycemia.™ We have noticed no such effects in 
diabetic patients*who were treated with insulin. 

Drugs Which Decrease Serum Cholinesterase 
Activity. A large number of drugs are known 
to decrease serum cholinesterase activity. In 
most cases the depression is of short duration 
although one group of drugs, the alkyl fluoro- 
phosphates, causes an irreversible inhibition of 
the enzyme. 

The administration of vitamin K, folic acid, 
tetraethylammonium chloride and sodium amy- 
tal in vivo is promptly followed by a mild or 
moderate but temporary depression of the serum 
cholinesterase activity. These effects, which we 
have been unable to duplicate in vitro, are 
probably due to reversible inhibition of the 
enzyme by the drugs. Other drugs have been 
found to inhibit the activity of serum cholinester- 
ase. The effects of physostigmine‘*’:”?** and 
prostigmine®.”° are well known. However, a 
wide variety of seemingly unrelated drugs also 
are effective in causing reduction of cho- 
linesterase activity. These include quinine and 
atoxyl,®*-®® caffeine, theophylline and _ theo- 
bromine, '! adrenaline, strophanthin, '”:?° chloro- 
form and ether, **:*4 d- and 1]-isomers of amidone 
and isoamidone,*? antimalarial drugs (including 
chloroquine, quinacrine, plasmochin, quinidine, 
quinine and paludrine)** phenanthrene amino 
acids,®? barbiturates, choline,'* choline, arseno- 
choline, acetyl-beta-methylcholine, tetraethylam- 
monium chloride, atropine, and d- and ]-hyocya- 
mine,’® morphine,?*:*! desomorphine, codeine 
and _ dilaudid,*' phenothiazine derivatives, 
antipyrine and antipyrine derivatives,?* procaine 
hydrochloride,? sulfanilamide and para-amino- 
benzoic acid, atropine, **.** quaternary ammo- 
nium compounds and thiamin.*' Scorpion 
venom has also been found to be a weak inhibitor 
of serum cholinesterase.2* The mechanism by 
which these various drugs act on the enzyme 
activity is not known. Possibly some of them, 

such as chloroform, may act to depress the 
hepatic synthesis of cholinesterase while others 
may inhibit the enzyme, inactivate it by a 
chemical reaction with it, or successfully com- 
pete with it for its substrate. Undoubtedly, the 
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property of many of the aforementioned drugs 
to inhibit serum cholinesterase constitutes a 
relatively unimportant side action.“ 

Changes in serum cholinesterase activity ob- 
served following ACTH therapy in patients ill 
with the nephrotic syndrome have been de- 
scribed. We have estimated serum cholinesterase 
activity following administration of ACTH to 
patients with a variety of other diseases and 
have not observed gross changes in its concen- 
tration in any other case studied although mild 
depressions in enzyme activity have been noted 
in some cases of chronic ulcerative colitis follow- 
ing prolonged ACTH therapy.’ 

Effect of the Alkyl Flurophosphates, Particularly 
Di-isopropyl Fluorophosphate, on Serum Cholinesterase 
Activity. The alkyl fluorophosphates have been 
found to be extremely potent inhibitors of serum 
cholinesterase and the tissue cholinesterases.*° 
Unlike the drugs previously mentioned, these 
compounds act to inhibit the enzyme irreversi- 
bly and the effects are of long duration. Of these 
drugs, the one that has been most extensively 
studied is di-isopropyl fluorophosphate (DFP).*' 
Large doses of DFP may produce symptoms or 
signs of poisoning or kill by inhibiting cholin- 
esterase in the central nervous system. Small 
amounts (0.02 mg. per kg.) given intramuscu- 
larly in oil cause no symptoms of ill health but 
they produce an abrupt and marked drop in 
serum cholinesterase activity which may exceed 
95 per cent of the preinjection level.**-45-* 
Larger amounts can reduce the serum cho- 
linesterase to. zero. The subsequent rise in 
enzyme concentration reflects the rate of syn- 
thesis of new cholinesterase protein since, as 
already mentioned, all evidence indicates that 
the liver is the sole source of production of the 
enzyme molecule. As far as is known DFP is 
without effect on serum albumin, nor does it 


* effect the other commonly used tests of liver 


function enumerated earlier in this article. 

We have studied regeneration of serum 
cholinesterase activity following injection of 
DFP in sixteen individuals; these include healthy 
subjects and patients ill with cirrhosis, the 
nephrotic syndrome or other diseases. The 
regeneration of cholinesterase, when compared 
with normal, is less in patients with hepatocellu- 
lar disease and greater in the nephrotics. The 
rate of regeneration varies directly with the pre- 


injection level of cholinesterase; the higher the 


initial enzyme concentration, the steeper the 
curve of regeneration. Complete regeneration, 
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however, requires approximately twenty-eight 
days in all instances. 


EFFECT OF INTRAVENOUS HUMAN SERUM ALBUMIN 
ON SERUM CHOLINESTERASE ACTIVITY 


Daily administration of considerable amounts 
of intravenous salt-poor human serum albumin 


after of DFP (di-isopropyl-fluorophosphate). 


jects and patients ill with cirrhosis of the liver 
all showed this effect. The enzyme concentration 
falls gradually but continuously during the 
period of albumin administration. (Fig. 6.) 
The higher the preinjection level of serum 
cholinesterase, the greater the fall in its con- 
centration during albumin therapy. This de- 
pression is far greater than might be expected 
from the increase in blood volume (as deter- 
mined by changes in hematocrit and in blood 
volume which was measured with Evans blue 
dye) that accompanies the albumin administra- 
tion. Immediately upon cessation of albumin 
therapy the serum cholinesterase activity starts 
to rise again until preinjection levels are 
reached. In the individual patient the return 
to preinjection level of enzyme concentration 
takes as long as it took to depress the cholinester- 
ase with daily albumin therapy, and the slope 
of the curve of regeneration is identical with 
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activity during albumin administration. (Fig. 7.) 
Changes in cholinesterase activity were not 
found to occur with intravenous administration 
of amino acids or with other forms of intrave- 
nous therapy, nor do they appear when albumin 
is incubated with serum in vitro. The hepatic 


Fic. 7. Comparison of plasma cholinesterase activity 
with serum albumin levels in ten healthy subjects, in 
sixteen patients ill with various blood dyscrasias and 
in seven suffering with cirrhosis of the liver. 


(Scudamore, H. H., Vorhaus, L. J. and Kark, R. M. 
Observations on plasma and cholinesterase 


erythrocyte 
in dyscrasias of the blood. Blood, 6: 1260, 
1951. 


already been mentioned. There has been much 
emphasis in the literature on the intimate rela- 
tionship between serum cholinesterase and 
serum albumin,?’:**-**-45 and this is shown in 
Figure 8. We interpret the depressant effect of 
intravenous albumin administration on serum 
cholinesterase activity as further evidence of the 
hepatic origin of cholinesterase protein. All 
available evidence suggests that it is produced 
in parallel with the albumin molecule, and its 
synthesis seems to be stimulated or inhibited by 
factors which stimulate or inhibit albumin pro- 
duction. The intravenous infusion of human 
serum albumin causes an elevation in the level © 
of circulating serum albumin which probably 
depresses the rate of hepatic synthesis of albumin. 
A parallel depression in cholinesterase produc- 
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Fic. 6. Changes in serum cholinesterase activity in e 
four individuals during and after daily intravenous 0.1 
° infusion of human salt-poor serum albumin (50 gm. 0 
2 3 4 6 
SERUM ALBUMIN ( gm /1OOmL) 
) produces a steady slow depression in serum 
| cholinesterase activity.** Twelve individuals 
studied on our service including healthy sub- 
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tion would explain the drop in serum cholin- 
esterase activity that we have observed under 
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Fic. 8. Changes in serum cholinesterase and serum 
albumin levels in healthy subject, W. T., during and 
after daily infusion of 50 gm. of human salt-poor serum 
albumin each day for eighteen days. 


debilitating diseases, malnutrition, acute febrile 
diseases and various anemias, in all of which 
albumin synthesis is probably depressed, and 
the high levels found in the nephrotic syndrome 
which were discussed previously. 


LIFE SPAN OF THE CHOLINESTERASE MOLECULE 


The depression of serum cholinesterase ac- 
tivity following administration of DFP has 
already been discussed and it has been pointed 
out that complete regeneration of serum 
cholinesterase activity requires approximately 
twenty-eight days in all cases, regardless of 
how steep or flat the curve of the regeneration 
may be. If the regeneration curves are plotted 
in terms of per cent of preinjection levels instead 
of actual values, the curves all become super- 
imposable, with an identical slope. By using 
Schoidt’s formula ([average daily rise during a 
definite period of time] X K [longevity] = [end 
value of regeneration] — [lowest value])’* the 


life span of the molecule may be calculated to 
be twenty-eight days. Further evidence to sup- 

‘cholinesterase activity during and after 
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albumin administration. If the fall in enzyme 
concentration is due to cessation of hepatic 
synthesis of cholinesterase in, this fall can 
be considered to be a decay curve, and the sub- 
sequent rise following albumin therapy a curve 
of regeneration. When these changes in serum 
cholinesterase activity following albumin in- 
fusion are plotted in terms of percentage of pre- 
injection levels, the slopes of the decay curves 
and regeneration curves become identical in 
all cases. Furthermore, the slopes of both the 
decay and the regeneration curves are the same 
as the slope of the percentage regeneration 
curves following DFP injection. (Fig. 6.) More- 
over, if the slopes of the decay curves are con- 
tinued downward, they would reach zero in ap- 
proximately twenty-eight days (actually slightly 
less, due to increase in blood volume); and, 
similarly, if the regeneration curves are con- 
tinued downward to zero, a twenty-eight-day 
period would be required for the rise from zero 
to 100 per cent. This is the same time interval 
required from complete regeneration of serum 
cholinesterase following DFP injection and sup- 
ports the calculated twenty-eight-day life span 
of the molecule. It is of interest that these ob- 
servations compare favorably with studies on 
the albumin molecule in which, using radio- 
active isotopes, the half-life has been found to 
be about ten to fourteen days.5**.75 


SUMMARY 


1. The origin, nature and function of the 
serum cholinesterase is discussed. 

2. Values for serum cholinesterase activity 
in 120 healthy individuals, as determined by 
Michel’s simple electrometric method, are 


are described in a variety of disease states. In 
general, low levels are found in patients ill with 
liver disease, malnutrition and chronic de- 


_bilitating diseases, acute infectious diseases and 


anemias. Normal levels are observed in patients 
ill with uncomplicated obstructive jaundice, 


many other diseases. High levels occur in the 


syndrome. 

4. Changes in serum cholinesterase activity 
following administration of a variety of drugs 
are described. 

5. Evidence is presented to support the con- 
cept that the serum cholinesterase molecule is 
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fnese Circumstances. CONCCL parailie 
| synthesis of albumin and cholinesterase also 
explains the low levels of serum cholinesterase 
activity observed in liver disease, chronic 
in 
| diabetes mellitus and 
| 
| 
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synthesized in the liver in parallel with the 
albumin molecule and that it has a life span of 


approximately twenty-eight days. 
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An Evaluation of Anticoagulant Therapy’ 


Irvinc S. WRIGHT, M.D. 
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OMBOEMBOLISM is a manifestation of a 
very large number of diseases with vary- 
ing etiologies and affecting different 
portions of the vascular tree. It is axiomatic in 
medicine that any rational treatment must be 
based upon an understanding of the etiology, 
pathogenesis and mechanism involved in a 
disease state, yet these fundamentals have often 
been neglected in the consideration of thrombo- 
embolic conditions. Of perhaps equal impor- 
tance is the anatomic location of a thrombus or 
embolus and its effect upon the circulation to 
local tissues. To be specific, a thrombosis in the 
splenic vein of a patient with polycythemia vera 
confronts the physician with a vastly different 
problem than a thrombosis in a varicose vein in 
the leg, a cerebral embolus arising from a mural 
thrombus from within a heart in auricular 
fibrillation, or a chemical thrombosis produced 
by a faulty or irritating injection in the vein 
of an arm. 

High among the complications encountered 
on medical, surgical and obstetrical services of 
all hospitals one must rank thrombophlebitis in 
the veins near the sites of operation or malignant 
growths, or in the veins of the lower extremities. 
Once such thrombosis has been recognized, if 
suitable therapy is not undertaken there is 
nearly a 50 per cent chance that a pulmonary 
embolism of sufficient size to be recognized 
clinically will occur. Patients who have had one 
pulmonary embolus, if untreated, have a 20 per 
cent chance of death from subsequent pulmo- 
nary emboli. Some patients recover without 
apparent sequelae but there are literally thou- 
sands of individuals in the United States who 
are permanently partially disabled because of 
severe venous insufficiency with marked edema, 
often with painful and intractable ulceration. 
The serious embolic complications from mural 
thrombi formed within hearts which are in 
fibrillation or following myocardial infarction 


* From the 


may include hemiplegia, gangrene of an ex- 
tremity or a portion of intestine, as well as 
massive infarctions of the kidney, spleen, lungs 
and many less critical areas of the vascular tree. 
However benign a thrombosing process may 
appear, it is potentially capable of propagating — 
until it is much larger, blocking out additional 
segments of veins and their collateral circulation 
or arteries and their branches. It is therefore 
essential that thromboembolic complications be 
regarded seriously from the viewpoint of pre- 
vention as well as treatment. 

During the past ten years evidence has 
accumulated which has clarified the indications 
for anticoagulant therapy. Today anticoagu- 
lants are widely used for the following condi- 
tions: (1) Coronary occlusion with myocardial 
infarction; (2) rheumatic heart disease with 
pulmonary or peripheral embolization (usually 
associated with auricular fibrillation) ; (3) venous 
thrombosis (thrombophlebitis, phlebothrombo- 
sis); (4) thrombophlebitis migrans; (5) pulmo- 
nary emboli from a venous or an 
source; (6) sudden arterial occlusion due to 
embolism or thrombosis; (7) chronic congestive 
heart failure with a tendency to develop throm- 
boses; (8) a familial tendency to develop 
thrombosis which has manifested itself in the 
patient; (9) prophylactically, postoperatively; 
(10) in vascular surgery and (11) retinal vein 
or artery thrombosis. 

It is now accepted that anticoagulants not 
only prevent the formation and propagation 
of clots but they actually aid in the disintegra- 
tion or digestion of clots, probably by permitting 
freer action of enzyme systems in the blood. 

The general contraindications are ‘well known. 
Anticoagulants should be avoided or used with 
great caution only when the indications are 
strong, under the following circumstances: 
(1) Prothrombin deficiency (hypoprothrombin- 
emia) due to vitamin K deficiency or severe 
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liver disease; (2) blood dyscrasias with impair- 
ment of the normal mechanisms for hemostasis; 
(3) renal insufficiency; (4) vitamin C deficiency, 
until this is corrected; (5) surgical or accidental 
trauma to the brain or spinal cord or leaving 
wide raw and oozing surfaces; (6) ulcers, 
malignant or benign, especially of the gastro- 
intestinal and urinary tracts and (7) subacute 
bacterial endocarditis. 

It has been found necessary to use especial 
care in determining the dosage in combination 
with large doses of gut-sterilizing antibiotics, 
e.g., aureomycin, chloromycetin or terramycin. 
It also seems clear that the use of cortisone and 
similar compounds appears to encourage throm- 
bosis in some patients and this tendency may 
constitute an indication for anticoagulant 
therapy as an adjuvant if it is considered im- 
portant to continue cortisone therapy. 

The Reports of the Committee on Anticoagu- 
lants of the American Heart Association, based 
on studies of 1,031 cases, clearly showed that 
the over-all death rate and, to an even greater 
degree, the thromboembolic complication rate 
from myocardial infarction could be reduced 
by the use of anticoagulants. The patients in 
this study were followed and analyzed in detail 
from the day of admission until the day of dis- 
charge, and the improvement in the results 
with the treated group was statistically signifi- 
cant when compared with the control group. 
Recently some workers have suggested that 
patients with mild or only moderately severe 
myocardial infarction may not hope to gain 
sufficiently by anticoagulant therapy to warrant 
the cost and effort involved.'~* In some in- 
stances, these conclusions have been based on a 
review of case histories not carefully compiled 
with such a study in view but only after the 
patients have recovered or died from their acute 
attack. Other conclusions have been based on 
cases seen only in consultation or at home. They 
do not correspond with the method of the 
Committee by which each patient was classified 
by the study team at onset as mildly, moderately 
or severely ill. The early hours represent the 
period when a physician, confronted with a 
patient with a pain in the substernal area and 
other evidences of infarction, should make his 
decisions regarding initial therapy if he wishes 
to exercise the most favorable influence on the 
course and outcome of the illness. As is seen in 
Tables. 1 and mn, delay might have serious 


consequences.‘ 
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In the study of the Anticoagulant Committee 
it was found that the borderline between mild 
and moderate (“‘good risk cases’’) was generally 
less well defined in the physician’s mind than 
that between moderate and severe (“poor risk 
cases’’) so that the mild and moderate cases 


TABLE 1 
TREATMENT OF MYOCARDIAL INFARCTION WITH 
ANTICOAGULANTS—EFFECT IN RELATION 
TO SEVERITY AT ONSET* 


Percentage of 
Patients Dying 


No. of Cases 


Control | Treated | Control | Treated 
Group 


45.2 35.2 


were grouped together. It will be seen that the 
death rate in the control groups for this “good 
risk” category was 12.9 per cent whereas the 
treated group had a death rate of only 7.9 per 
cent, a reduction of 45 per cent. Thrombo- 
embolic complications occurred in 22 per cent 
of the controls in the mild or moderate group 


. but in only 8 per cent of the treated cases, a 


reduction of 64 per cent. Many patients who 
do not receive anticoagulants suffer from more 


not appear to justify the position that only severely ill 
patients with myocardial infarction should receive 
anticoagulant therapy. 

Criteria were then used by which patients 
who had any of the previous complications 
listed in Table m1 on or before the day of admis- 
sion were listed as “‘poor risk’’ cases. A selection 
was carried out among which there were no 
deaths in either the control or treated cases. 
These were classified as “good risk”’ cases. This 
reduces the group to approximately 17 per cent 
of the 1,031 patients in this study, certainly a 
highly selective process resulting in a small 
sample. It indicates that this “ risk”? group 


| 
| — | 
Mild or moder- 
ate at onset..| 326 408 
Severe at onset.|; 116 181 
Total.........| 442 589 
* Committee on Anticoagulants, American Heart 
Association. 
| 
than one complication. The number of thrombo- 
embolic complications per hundred patients 
was 34 for the “good risk” control group as 
against.9 for the treated group. These differ- 
ences are highly significant statistically and do 
* 
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represents a small proportion of patients 
hospitalized for myocardial infarction in the 
sixteen participating hospitals. An analysis of 
embolic complications was made with the find- 
ings indicated in Table 1v. Thus by the several 
methods of analysis used, the use of anticoagu- 
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insight on the first day of an acute infarction, 
it would be possible to decide without additional 
risk to the patient whether to give anticoagu- 
lants or not. The patients studied by the Com- 
mittee on Anticoagulants were all hospitalized 
patients. There are undoubtedly many very 


TABLE Il 
TREATMENT OF MYOCARDIAL INFARCTION WITH ANTICOAGULANTS— 
EFFECT IN RELATION TO SEVERITY AT ONSET * 


No. of C Percentage of Cases Developing No. of Thromboembolic 
| Thromboembolic Complications | Complications per 100 Cases 
Severity 
Control | Treated | Control Group | Treated Group | Control Group Treated Group 
Mild or moderate........ 326 408 22 8 34 9 
116, 181 37 17 64 23 


* Committee on Anticoagulants, American Heart Association. 


lants was shown to influence the outcome favor- 
ably even in very critical groups of “‘good risk”’ 
cases. 

If physicians were endowed with prophetic 


y—see 
initial (or on day of admission) 


enlargement prior to onset 
first week * 


8. Maximum pulse 110 or more, first week * 
9. Diabetes during the illness 

10. 

11. Previous history 


history 
* When cases were admitted after the end of the first 
week of the illness, all symptoms occurring on, or before, 
the day of admission were used in classification, the 
schedules being examined when necessary for the 
application of this principle. 


. limb, 


mild cases of myocardial infarction in which 
anticoagulants cannot improve the outcome. 
The members of the Committee and their 
teams, well qualified though they were, failed, 


on the basis of the condition of the patient 


during the first day, to predict with certainty 
which patients would have an_ uneventful 
recovery and which patients would die, or 
develop thromboembolic complications with 
resulting hemiplegia, occlusion of an artery to a 
serious pulmonary embolism or fatal 
secondary myocardial infarction. Waiting for 
the first complication to occur before taking 
prophylactic action is hazardous for the patient. 

There should be no fixed routine. For many 
reasons a physician may decide not to administer 
anticoagulants to a specific patient but he 
should make his decision on the basis of care- 
fully compiled and analyzed data. 

Mention should be made of the extensive 
experience of Smith and his associates who 
have recently reported on 920 cases of acute 
myocardial infarction, of whom 189 received 
anticoagulant therapy.** He has emphasized 
the difficulties in attempting to predict the out- 
come on the basis of the condition of the patient 
early in his course. At the Henry Ford Hospital 
mortality from first infarctions in patients not 
treated with anticoagulants has been 21.7 per 
cent. 

In Smith’s series only one thromboembolic 
complication developed on the first day but 
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TABLE 11 > 
CRITERIA FOR GOOD RISK LIMITED CASES 
TO THOSE WITHOUT THE FOLLOWING 
1. Previous myocardial infarction 
2. Fourth degree pain, first week* (separate category “ 
Fourth degrec chock, 
3. Fourth degree shock, 
4. Cardiac 
Gallop 
6. Congestive heart failure, initial or on day of admis- 
sion EI on symptoms other than one degree 
liver enlargement), or positive in history 
7. Auricular fibrillation, auricular flutter, any type of 
heart block, first week * 
(a) Pulmonary infarction or embolism ; 
(b) Varicose veins in legs 
(c) Thrombophlebitis 
: (d) Other thromboembolic phenomena 
12. Other states predisposing to thrombosis: 
(a) Polycythemia, current 
(b) Cancer, current 
(c) Cerebral accident, aphasia, or hemiplegia 
| when may have been due to cerebral 
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eight developed the second day and fourteen 
the third day. Auricular fibrillation developed 
in thirteen cases the first day but in twenty-five 
additional cases later, and numerous other com- 
‘plications developed after the first day. He 
raises serious objection to the method of at- 


723 
longer considered necessary, and today hundreds 
of patients are carried on home care while many 
others are on long-term anticoagulant therapy 
while they pursue practically normal lives. That 
this is entirely feasible has been demonstrated 
by our own experience with 228 patients treated 


TABLE IV 
PATIENTS DEVELOPING EMBOLI 
IN RELATION TO GOOD AND POOR RISK CRITERIA 


Patients Developing Emboli 
No. of Cases | 
No. Percentage 
- Control Treated Control Treated Control Treated 
Good risk cases*................. 24 47 4 0 16.7 0.0 
(Deaths—0) | (Deaths—0O) 
418 542 56 30 13.4 5.5 


* The good risk cases were selected on the basis of the criteria in Table m. There were no deaths in either the control 


with a diagnosis of acute myocardial infarction. 


tempting to treat only the severe cases and his 
present point of view regarding the use of anti- 
coagulants is that of “‘continued recommenda- 
tion for use in all cases of myocardial infarction 
. treated by a careful competent internist, or in a 
hospital where there is a capable anticoagulant 
service unless some contraindication exists.” 
His figures on the improvement in mortality 
and thromboembolic complications confirm 
the report of the Committee,’:* as do those from 
a steadily increasing list of workers who have 
had extensive experience with anticoagulants 
in this country and abroad.*—"" 

There has been some hesitancy in the use of 
anticoagulants for the treatment of congestive 
heart failure, primarily because the early 
reports'*'® were exploratory and not based on 
sufficient material to be conclusive. Recent 
studies by Griffiths et al.?° have been more com- 
prehensive and it now appears that anticoagu- 
lants should be given during the serious phases 
of failure when the thrombosing tendency is 
increased. 

The need for hospitalization has been ad- 
vanced as a reason for not undertaking anti- 
coagulant therapy. Provided satisfactory labora- 
tory facilities are available, hospitalization, 
while desirable for seriously ill patients, is no 
june, 1953 


on an outpatient basis for 65,824 days (180 
years and 125 days). This i will be 
published shortly in detail.*4 The discipline 
necessary on the part of the patient and his 
physician has been repeatedly emphasized. 

The indications and many of the problems of 
anticoagulant therapy have been clarified with 
the use of heparin® and dicumarol® (bishydroxy- 
coumarin). Neither of these is a completely 
satisfactory anticoagulant although in skillful 
hands their use is not fraught with excessive 
risk. Throughout the past decatle an intensive 
effort has been made to develop and to evaluate 
new anticoagulants which more closely fulfill 
ideal criteria, which include low toxicity, rapid 
therapeutic effectiveness following oral ad- 
ministration and low cost.™* 

Of the new substances affecting the pro- 
thrombin time tromexan® has been used most 
extensively here and abroad.** A comprehen- 
sive and comparative study has been conducted 
under the auspices of the second Committee on 
Anticoagulants of the American Heart Associa- 
tion and reported by Scarrone, Beck and 
Wright.** This study included observations on 
514 patients with a variety of thromboembolic 
conditions {51 per cent myocardial infarction; 
17 per cent thrombophlebitis; 8 per cent pulmo- 
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nary infarction, and miscellaneous groups). 
Responsible investigators in seven leading 
hospitals participated in this study. (Table v.) 
One hundred eighty-one patients were treated 
with dicumarol: for .a total of 5,006 days and 
288 patients were treated with tromexan for a 
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These did not reveal any difference in the 
toxicity of the two anticoagulants or in their 
effectiveness in preventing thromboembolic 
complications. 

5. These studies suggest that, when given ir 
single daily doses, tromexan is slightly more 


TABLE V 
THE SECOND COMMITTEE ON ANTICOAGULANTS OF THE AMERICAN HEART ASSOCIATION 
PARTICIPATING HOSPITALS AND RESPONSIBLE INVESTIGATORS 


Hospitals 
_ Bellevue Hospital, New York 
Henry Ford Hospital, Detroit 


Jackson Memorial Hospital, Miami 


Pennsylvania Hospital, 


Philadelphia 
The New York Hospital, New York 


Ralph S. Overman, Pu.p. 
Grafton E. Burke, 
Central Laboratory 
Irving S. Wright, u.p., Chairman of Study 
Louis A. Scarrone, .p., Coordinator 
Dorothy F. Beck, px.p., Statistician 


total of 6,643 days. This experience appeared 
to justify some conclusions. These were as 
follows: 

1. Previous reports that a more rapid initial 
prolongation of prothrombin times can usually 
be achieved with tromexan than with dicumarol 
have been confirmed. This characteristic makes 
it possible to protect the patient more rapidly 
with tromexan than with dicumarol in the 
initial stages of anticoagulant therapy when the 


risk of thromboembolic complications is usually | 


especially high, as well as after a lapse in 
therapy when a rapid return to therapeutic 
levels is indicated. 

2. Previous reports that prothrombin times 
usually return more rapidly to normal after the 
cessation of tromexan than after cessation of 
dicumarol have been confirmed in a variety of 
circumstances. This characteristic of tromexan 
is of advantage when it becomes advisable to 
terminate therapy, as when excessively pro- 
longed prothrombin times, with or without 
oe develop or when emergency surgery 


becomes necessary. 

3. The power of the two anticoagulants to 
protect the patient from thromboembolic com- 
plications appeared about equal, as demon- 
_ strated by the close similarity in the thrombo- 
embolic complication rates for days of therapy 
under each of the two anticoagulants. 

. 4, Fourteen autopsies were studied in detail. 


difficult to control than dicumarol. When the — 
daily total is divided into two or three doses, 
the prothrombin time is more satisfactorily 
controlled. 

6. In this series of patients two deaths oc- 
curred in which tromexan was probably impli- 
cated. In one of these poor control of pro- 
thrombin times played a role. Two deaths . 
occurred in patients who received a combination 
of paritol® and dicumarol therapy. The clotting 
times were prolonged in both and the prothrom- 
bin times were 54 and 22 seconds, respectively. 
It is difficult to assay the part played in these 
latter deaths by each of the two anticoagulants 
involved. 

7. As with all coumarin derivatives and 
phenylindanedione, the prothrombin times of 
patients receiving tromexan should be watched 
with especial care until the response pattern 
is fully evident. Thereafter the use of anticoagu- 
lants also requires meticulous supervision by 
the attending physician. 

8. These foregoing conclusions related to the 
total experience with tromexan and dicumarol 
when employed in a variety of thromboembolic 
conditions in this study. In addition, some com- 
parisons were possible with the findings of the 
previous study of the use of dicumarol in myo- 
cardial infarction.*’? Such comparisons require, 
however, the omission of patients with diagnoses 
other than myocardial infarction. These omis- 
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sions reduce the sample to 262 patients, of whom 
139 received tromexan only; 106, dicumarol 
only; and 17, both anticoagulants. The follow- 
ing conclusions pertain only to this component 
of the total sample: 

(a) Of the myocardial infarction patients 
receiving dicumarol only, 14.2 per cent died 
within six weeks of the date of onset as com- 
pared with 10.8 per cent of the patients receiv- 
ing tromexan only. Since two of the dicumarol 
deaths occurred in association with the com- 
bined use of paritol and dicumarol, and since 
slightly more of the tromexan cases were mild 
at onset, and for other reasons, these differences 
cannot be attributed to differences between the 
two anticoagulants. Both death rates are slightly 
below the 16.0 per cent record of deaths within 
six weeks in the treated group in the previous 
dicumarol study, and substantially below the 
23.4 per cent of deaths occurring in the control 
group in that study. 

(6). The thromboembolic complication rates 
for the myocardial infarction patients were 
similarly favorable when compared with the 
results of the previous dicumarol study. During 
tromexan therapy in the present study thrombo- 
embolic complications averaged 2.3 per thou- 
sand days of therapy; during dicumarol therapy, 
2.2 per thousand days. These day rates are both 
about one-third lower than the corresponding 
rate of 3.1 complications per thousand days 
during the period of dicumarol therapy in the 
previous study and significantly below the 
12.7 rate per thousand days for the control group 
in that study during days of their illness corre- 
sponding to the period of therapy for the treated 


group. 

(c). Thus the power of protection of the two 
anticoagulants in myocardial infarction does 
not differ greatly. When judged by comparison 
with the control group of the previous study, 
both produced significant reductions in death 
rates and in the incidence of thromboembolic 
complications. The experience of this study 
with an additional 262 patients with myocardial 
infarction therefore constitutes further confirma- 
tion of the major conclusions of the original 
study. 

Since tromexan is about one-fifth as potent 
as dicumarol, the dosage is about 5 times as 
great, but this produces no problem since the 
total quantities are small. The first dose is 
usually 1,500 to 1,800 mg., subsequent daily 
requirements from 300 to 900 mg. divided into 
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two or three doses. Rarely patients have been 
encountered requiring as much as 2,400 mg. 
per day for long periods. 

‘Cyclocumarol (Compound 63, B.L. 5, Cumopyran®). 
No comparable study has as yet been carried 
out with cyclocumarol. Reports regarding this 
substance have appeared from several groups 
of workers.?*-?* Cyclocumarol acts like dicu- 
marol and tromexan in that it depresses the 
prothrombin activity. It is two to three times 
as potent as dicumarol so that the average 
dosage requirement is less, but individual re- 
sponse varies so that the actual daily dose must 
be controlled by frequent prothrombin time 
determinations as with dicumarol and tromexan. 
Therapeutic levels may be obtained in twenty- 
four hours and are reached in the majority of 
patients within seventy-two hours. 

The action of cyclocumarol is more prolonged 
than that of dicumarol, continuing five to four- 
teen days after therapy is discontinued. This 
may be regarded as an advantage in that three 
or four doses may be sufficient to maintain a 
therapeutic level during a week. It may be a 
disadvantage if one wishes to terminate the 
anticoagulant action quickly, especially since the 
water-soluble vitamin K preparations are fre- 
quently found to be relatively ineffective against 
the action of cyclocumarol. Vitamin K, in oral 
doses of 250 to 500 mg. is very effective, usually 
within eight hours, but this preparation is still 
very expensive and not in common use. There 
is no conclusive evidence that in therapeutic or 
excessive doses cyclocumarol is either less or 
more apt to produce bleeding than dicumarol or 
tromexan. When administered skillfully, it is an 
effective anticoagulant which may be used 
without undue risk. 

The first dose is usually 100 to 150 mg., after 
which the average dose is from 25 to 75 mg. It 


has been suggested that additional doses should 


be given only when the curve of prothrombin 
time is showing a downward trend. Desirable 
therapeutic prothrombin levels should be main- 
tained between 25 and 40 seconds (with a con- 
trol of 15 seconds). 

Phenylindanedione® In 1944, Kabat, Stohl- 
man and Smith”® described the effect of certain 
indanedione derivatives on prothrombin levels 
in animals. Soulier and Gueben*®® (1947) re- 
ported the use of phenylindanedione clinically 
as an anticoagulant. Jaques*' stimulated further 
interest in this substance by demonstrating that 
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its effect on the prothrombin time was more 
prompt than that of dicumarol. 

Blaustein and his co-workers** have reported 
clinical with phenylindanedione. 
They have found that the most satisfactory 
initial dose was 200 mg. given orally for those 
patients weighing 150 pounds or more and 
150 mg. for lighter patients. Following this 
dose a satisfactory therapeutic level (approxi- 
mately 30 per cent of normal prothrombin 
activity) was reached in thirty-eight of fifty- 
three patients within thirty-six to forty-eight 
hours. In eighteen of these the therapeutic level 
was reached within twenty hours. In a few, 


however, there exists practically a complete. 


resistance to this drug. In a series of 200 cases 
treated with phenylindanedione Blaustein en- 
countered ten such patients. 

As with all coumarin derivatives, relative re- 
sistance may be encountered but anticoagulant 
effect is usually noted .with the prothrombin 
time test performed with 12.5 per cent plasma 
even with a delayed rise in the whole plasma 
test. With phenylindanedione, however, valu- 
able time may be lost before its ineffectiveness 
is recognized, 

Phenylindanedione quite frequently _pro- 
duces wide swings in the prothrombin time 
curve—even to prothrombin times of infinity. 
Nevertheless, bleeding has been rare with this 
drug. Divided doses totaling 50 to 140 mg. a 
day, depending on the requirements, result in a 
more stabilized curve. Toxic effects thus far 
reported include mild hematuria and epistaxis. 
Reni damage (believed by Soulier and Gue- 
gen*® to be due to deposition of crystals in the 
tubules), dryness of the mouth, polydipsia, 
polyuria and tachycardia, and scarlatiniform 
rashes have followed dosage as high as 10 to 
20 mg. per kg. per day but have not been ob- 
served by Blaustein with clinical dosage. 

Phenylindanedione has the advantage of 
rapid cessation of action after eliminating the 
drug. The average time for return to normal of 
the prothrombin time is forty-eight hours. 

Clinically the drug appears to be effective 
in the treatment of thromboembolic conditions 
although no large well controlled series has been 
analyzed as yet. 

At the present reading phenylindanedione 
would appear to have the advantages of rapid 
action and cessation of action to a degree com- 
parable to tromexan. Further studies with this 
drug are indicated. 

Heparin. Heparin, first discovered by Mc- 
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Lean,** has enjoyed widespread use as an anti- 


. coagulant for more than twelve years. Its use 


has been in detail in many papers and 
has been reviewed in detail by Jorpes®* and by 
Marple and Wright.** The action of 

is primarily antithrombin in nature. With the 
more widespread use of the coumarin com- 
pounds and phenylindanedione the indications 
for heparin have been somewhat modified and 
may be considered largely when anticoagulant 
action is desired immediately or within twenty- 
four hours, such as: (1) Immediately following. 
embolization from whatever cause to reduce 
the risk of additional propagation of the mother 
clot and hence the risk of further emboli; (2) 
massive or recurrent coronary thrombosis with 
myocardial infarction; (3) extending or ful- 
minating thrombophlebitis with or without 
emboli. In these conditions a coumarin com- 
pound is now usually started at the same time 
and as the effect on the prothrombin activity 
reaches therapeutic levels the heparin is 
discontinued. 

In addition, heparin is now used quite 
generally in vascular surgery and, to a some- 
what lesser degree, following cardiac surgery. 
It is thus far the most satisfactory anticoagulant 
acting primarily on the clotting time of the 
blood. It is, however, not without risk and must 
be administered with care and control by means 
of clotting time tests. These tests may be most 
inaccurate unless done with great care. Dosage 
and methods of administration have been dis- 


- cussed in detail elsewhere.** It should be men- 


tioned that heparin is effective only when given 
parenterally and that a recent report** regarding 
its efficacy when given sublingually has been 
found to be in error.*’ It is difficult to prepare 
and it is expensive; therefore, substitutes have 
been sought. Of these paritol has heen studied 
in greatest detail. 

Paritol. - Paritol, a synthetic polysulfuric acid 
ester of polyanhydromannuronic acid, is similar 
to heparin in both chemical structure and 
action. During the past four years studies have 
been carried on regarding its pharmacology, 
toxicology and clinical effects.***! 

Extensive clinical experience with this inter- 
esting material appears to justify the following 
conclusions: Paritol produces a significant pro- 
longation of the clotting time when administered 
to humans. By adjusting the dosage this can be 


in the same range as following the administra- 


tion of heparin. Paritol is about one-seventh as 
active as heparin when compared mg./kg. 
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The duration of the anticoagulant effect of 
paritol is from two to four times that of heparin. 
Repeated doses of paritol given at eight- to 
twelve-hour intervals can produce a satisfactory 
curve of the clotting time for anticoagulant 
therapy. The prothrombin time is also pro- 
longed to a moderate degree in a range com- 
parable to that observed with heparin therapy. 

Certain adverse reactions have occurred in a 
sufficient number of patients to justify with- 
holding recommendation of this substance for 
general use at present. The most important of 
these has been a shock-like reaction producing 
generalized vasomotor collapse in some patients. 


Adverse effects of lesser importance include 


elevation of the blood urea nitrogen in patients 
with renal disease, urticaria-like reactions and 
alopecia occurring weeks after administration 
in some patients. It should perhaps be recalled 
that the use of the early preparations of heparin 
was associated with severe reactions. If the 
undesirable reactions can be eliminated, paritol 
will represent an advance in that it is much less 
expensive to prepare and its action is more pro- 
longed than heparin. It is presently very satis- 
factory for certain kinds of investigation in which 
an anticoagulant is desirable, as in some types 
of animal surgery or physiologic studies. 
Treburon.® Treburon (a polyhexuronic acid 
derivative), the sodium salt of sulfated poly- 
galacturonic acid methyl ester methyl glycoside, 
also has anticoagulant properties similar to 
heparin. Studies of its action and its use in ani- 
mals and man have been recently reported.**~“‘ 
Treburon has been found to have approximately 
one-third of the anticoagulant potency of sodium 
heparin and the dosage for intravenous use is 
therefore about three times that of sodium 
heparin, e.g., a dose of 150 mg. of treburon 
would be used in place of 50 mg. of heparin, etc. 
Treburon can be given intramuscularly in 
doses of from 500 to 650 mg. When given intra- 
venously the action, like that of heparin, is 
evidenced by prompt prolongation of the 
coagulation time which lasts for an average of 
three to five hours. When given intramuscu- 
larly the maximum effect is obtained in from 
three to six hours and a prolongation of the 
coagulation time may persist for from ten to 
over twenty hours. Hirschboeck et al.** report 
maintaining patients in satisfactory states of 


hypocoaguability for five days or more by the | 


administration of treburon at twelve-hour inter- 
vals intramuscularly. While the primary action 
is as an antithrombin, treburon may also pro- 
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duce a considerable effect on the prothrombin 
activity. Therefore both Lee-White coagulation 
tests and prothrombin time tests are of interest 
although therapy can be controlled by using 
only the former. No effect has followed the 
oral administration of up to 2,000 mg. Prota- 
mine sulfate may be used to neutralize the 
effects of treburon in doses of 1 mg. of protamine 
for each 3 mg. of treburon but, as with heparin, 
the results are often unpredictable. Whole fresh 
blood transfusions are probably more reliable . 
for this purpose. 

We have been unable to learn of any immedi- 
ate shock-like reactions following the use of 


- treburon. Serious diarrhea has been encountered. 


Late alopecia has occurred in rare cases. No 
anticoagulant can be administered without 
some risk of hemorrhage, especially in patients 
in whom a blood dyscrasia or potential bleeding 
surface exists, and treburon is not an exception 
to this. Renal disease constitutes an indication 
for special caution in the use of treburon since 
the large molecules of treburon tend to be 
deposited temporarily in the renal tissues during 
intensive excretion. Greater experience will 
demonstrate whether the risk of its use varies 
from that of the comparable anticoagulants, 
heparin and paritol. This substance must be 
more completely evaluated before it can be 
safely made available for general clinical use. 
Crystalline Trypsin.® Recentlycrystallinetryp- 
sin given intravenously has been used in the 
treatment of thromboembolic conditions by 
Innerfield, Schwartz and Angrist.‘*4* They 
reported that under controlled conditions of 
infusion rate, enzyme concentration and dosage, 
the intravenous administration of trypsin is safe 
and feasible in rabbits and dogs, that large tryp- 
sin doses in vitro and in vivo have powerful anti- 
coagulant effects and that intravenously ad- 
ministered trypsin induces lytic effects upon 


artificially formed intravascular thrombi in 


rabbits and dogs. They stated that they did not 
find that small doses of intravenous trypsin 
hastened the clotting time in normal animals 
as Tagnon“’ had found in a previous study with 
hemophiliac patients. Nor did they find that 
intravenous trypsin predisposed toward intra- 
vascular thrombosis. 

Animal studies by Taylor** in our laboratory, 
using intravenous lyophilized crystalline trypsin 
(enzar®) in rabbits, fails to confirm their claims 
but does confirm the work of Tagnon. Ap- 
proximately 50 per cent of our rabbits have died 
during or after the administration of trypsin 


728 


(enzar) in doses ranging from 15 mg. in 10 ml. 
saline to 100 mg. in 200 ml. saline. By slowing 
the rate of administration and by increasing the 
dilution of enzar it is usually possible to increase 
the total dosage but even then the fatal dose is 
_ unpredictable in many animals. The majority 

of those dying pass through a brief convulsive 
state prior to death. Autopsies performed im- 
mediately have shown antemortem clots in the 
right side of the heart. In addition, hemorrhages 
have been found in the myocardium, and lungs, 
and retroperitoneally. Adherent clots have been 
found in the right side of the heart in all animals 
dying before the dose producing incoagulable 
blood is reached. This dose is approximately 
40 mg./kg. and as it is approached the clotting 
time becomes progressively prolonged. Death 
at this concentration is more frequently associ- 
ated with myocardial and pulmonary hemor- 
rhages and less frequently with intracardiac 
clots. Kellner*® has found areas of focal necrosis 
involving the striated muscles, especially the 
myocardium and diaphragm, in most of these 
rabbits. 

Ormond and Knight®® have given intrave- 
nous trypsin (enzar) in doses of 200,000 units 
(100 mg.) in 500 ml. of isotonic saline to nine 
patients. Six of these patients developed throm- 
boses in a total of eleven veins into which in- 
fusions had been given. One patient with a 
thrombophlebitis developed signs and symp- 
toms suggesting pulmonary embolism on the 
third day after the intravenous trypsin treat- 
ment. Innerfield et al.,4° however, report 
. having given very dilute crystalline trypsin 
intravenously to 101 patients with an occasional 
mild chill as the only untoward reaction. 

It is doubtful whether these very dilute solu- 
tions of trypsin (enzar) which have been given 
to man without serious results and which fail 
to produce any measurable effect on the clotting 
time, prothrombin time, factor V concentration, 
antithrombin titers and fibrinogen levels have 
any therapeutic value. There are no conclusive 
studies on this most significant point. Pending 
more extensive, well controlled studies it would 
not appear justified to release this substance for 
general clinical use at present. 

| SUMMARY 

1. During the past decade the indications for 

anticoagulant therapy have been clarified. They 


are listed herein. 


2. In view of the reduction in both death rate 
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and in the incidence of thromboembolic com- 
plications following coronary thrombosis with 
myocardial infarction with the use of anticoagu- 
lants in mild and moderately severe cases, the 
position that their use should be reserved solely 
for those patients who are severely ill at onset 
does not appear justified. This because, despite 
apparent mildness during the first day or two 
of the disease, the future course is difficult or 
impossible to predict with certainty and because 
the first complication may produce death, more 
serious illness or permanent disability. 

3. Recent evidence favors the increased use 


of anticoagulants during more severe periods o 


congestive heart failure. 


4. Newer anticoagulants are now rapidly 


5. The clinical facts regarding each of the 
better known anticoagulants, including their 
advantages and disadvantages, have been 
outlined. 

6. More complete experimental studies should 
be carried out before crystalline trypsin should 
be released for general clinical use. 

7. The final decision whether to use anti- 
coagulants or not, and which ones to use in a 
specific patient, must rest with the physician 
responsible for his care. 

8. Among the important factors to be con- 
sidered in making this decision are: (1) The 
diagnosis and condition of the patient; (2) the 
presence of any coincidental problem requiring 
caution or contraindicating their use; (3) the 
sound evidence indicating anticoagulant therapy 
under these particular circumstances; (4) the 
qualities of the anticoagulants under 
consideration; (5) the availability of accurate 
prothrombin and coagulation time tests; (6) the 
availability of vitamin K and K,, and trans- 
fusions for emergency use; and, perhaps of 
greatest importance, (7) the conscientiousness, 
and skill in this particular field, of the physician 
who is responsible for their use. 
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Clinic on Psychosomatic Problems 


Anaclitic Treatment in a Patient with 
Ulcerative Colitis 


HESE cases are chosen to illustrate the relation between psychiatric and medical fac- 
tors in the production of symptoms. They are part of the Harvard teaching on the 
Psychiatric Service of the M G | Hospital. T! hiatri 


are edited by Dr. Stanely Cobb. 


Dr. Peter E. Sirngos: The patient, an un- 
employed tree surgeon, is thirty-six years old. 
In September, 1951, he was admitted for the 
ninth time to the Massachusetts General Hos- 
pital because of a severe depression of two 
months’ duration. 

His present illness dates back to 1946 when, 
after the sudden death of his stepfather, the 
patient began having seven to eight bloody 
bowel movements daily. After two months he 
was admitted with the diagnosis of acute ul- 
cerative colitis. He was treated medically and 
then, because of marked emotional instability, 
was transferred to the psychiatric service. After 
his discharge to the outpatient department, he 
received extensive psychotherapy for four years. 
During this time he was readmitted six times 
because of exacerbations of his ulcerative colitis 
Between attacks, however, he was able to do his 
work adequately. 

In 1951 perineal abscesses and his 
bloody diarrhea increased. He was admitted in 
March of that year for the eighth time. The 
patient was acutely depressed apparently be- 
cause his psychotherapist had left the hospital. 
Although he was given a new doctor, he failed to 
improve. He lost 40 pounds and finally under- 
went an ileostomy with subtotal colectomy. 
There was improvement postoperatively, with 
a 10-pound weight gain. Following discharge 
the patient was seen in the outpatient depart- 
ment three times weekly. Soon, however, he 
became again. He was unable to 
work, and began having threatening auditory 
hallucinations. Voices often told him to jump in 
front of trucks. He started to drink but was 
unable to “drown the voices with alcohol.” 
During this time he maintained an adequate 
weight and was not bothered by his ulcerative 
colitis. His suicidal and, at times, homicidal 
ideas, however, increased in intensity. In 
june, 1953 


September, 1951, he was readmitted to the 
hospital. 

The chief features in his mental status on this 
admission were: profound depression with 
suicidal ideas; motor agitation with marked 
tremulousness, fragmented stream of talk, pre- 
occupation with threatening visual and auditory 
hallucinations, poor judgment and _ insight, 
but intact memory and orientation. 

Physical examination revealed a thin, mal- 
nourished man with carious teeth. Hard, rub- 
bery inguinal nodes were easily palpable. An 
ileostomy and an old rectus scar on the left side 
were present. There was pustular eruption of 
his face and abdomen with septic foci discharg- 
ing serosanguinous material around the anal 
region. 

Neurologic examination revealed no ab- 
normality. Laboratory tests showed a hemo- 
globin of 11 gm. per cent with 8,000 white blood 
cells. The urine was negative. 

There were three people in the patient’s 
immediate family. His father, a “kind and af- 
fectionate” man, died of tuberculosis at a young 
age. His mother, alive and well at sixty-seven, is 
described variously: “domineering and snappy,” 
“cold as a snake,” and “terrible tempered.” 
She never visited the patient while he was in the 
hospital. The older sister, thirty-nine years old, 
is the mother’s favorite. The patient envied and 
fought with her constantly. 

The patient was born in 1915. He is said to 
have been a feeding problem and to have had 
attacks of diarrhea until he was about four. They 
caused his mother a good deal of trouble. Toilet 
training at one and a half, however, proceeded 
without difficulty. When the patient was about 
three, his father developed miliary tuberculosis. 
The patient remembers him “vomiting blood 
and suffering terribly.”” When his father died, the 
patient was very depressed. The family moved 


s 
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to the maternal grandmother’s home. She was 
very fond of her young grandson. A few months 
later the mother remarried. Her husband dis- 
liked the boy intensely. He maltreated and beat 
him frequently and mercilessly. To please her 
husband the mother dressed her son in girls’ 
clothes. When he was nine, his grandmother 
died unexpectedly. He remembers crying and 
wanting to “jump into her grave and stay with 
her forever.” That year, too, although his work 
had been good, the boy was taken out of school 
and was put to hard manual labor by his step- 
father. He did well and earned considerable 
amounts of money. The stepfather was pacified. 
On the day when the patient was thirteen, his 
stepfather took him to the cellar and offered 
him liquor. They both got drunk. The occasion, 
the patient feels, was the turning point in his 
life: it was the beginning of his very friendly re- 
lationship with his stepfather. He continued 
working hard and earning large sums of money. 
The stepfather was delighted. 

When he was twenty-one, the patient married 
a mentally deficient women whom he had made 
pregnant. In the next nine years she presented 
him with nine children. Three of them had been 
fathered by other men. The patient’s married 
life was a nightmare. His wife was incapable of 
_ taking care of a house and spent money care- 
lessly. The patient provided adequately but his 
family lived in poverty and filth. 

Despite threats from the church, community 
agencies and the police, the patient left his 
family when he was twenty-nine. He has 
never returned to them. He went to live with 
another married woman who was in love with 
him. She soon divorced her husband and gave 
the patient two illegitimate children: one men- 
tally deficient boy and one girl. The patient 
continued working hard and earning well. He 
not only supported his new family but also began 
giving money to his mother and stepfather. 
When his stepfather died in 1946, the patient 
developed acute ulcerative colitis. He was 
treated for the next five years at the Massachu- 
setts General Hospital. 

When he was admitted for the ninth time, in 
1951, complaining of a profound depression, he 
was placed in the restricted part of the psychi- 
atric ward under suicidal precaution. 

His physical condition was poor. He began 
discharging blood and pus from his rectum and 
from a septic area around his anus. After several 
weeks, in November, 1951, he underwent a 


combined abdominal perineal resection of the 
sigmoid and rectum under general ether anes- — 
thesia. After an uneventful postoperative period 
the patient returned to the psychiatric service. 

Although he was given medication for his 
“constant pain,”’ the patient found no relief. 
One month after the operation he was receiving 
50 mg. of demerol every four hours with three 
extra 50 mg. doses at night (a total of between 
450 and 500 mg.). He was also given 200 mg. of 
seconol. Despite penicillin intramuscularly and 
bacitracin ointment, the septic area in his 
perineal region continued to drain. 

In December, 1951, the patient’s second 
psychotherapist was called into the Army. His 
third, and present one, found the patient with 
mood fluctuations, threatening auditory halluci- 
nations, complaints of severe pain, demands for 
extra medication and impulsive behavior that 
necessitated constant observation. The patient 
was discouraged about his progress and hostile 


to his new therapist. He did not want to “‘start 


all over again.” 

A new approach to the patient was necessary. 

Insulin and electric shock were contraindicated 
medically. Psychoanalysis was impractical. A 
last report, anaclitic (Gr. to lean on) treatment, 
was practicable and appropriate to the patient’s 
needs. 
This therapy, it was hoped, would help the 
patient’s inability to trust people emotionally. 
Having seen the people to whom he had been 
attached (father, grandmother, stepfather and 
two therapists) die or “‘desert”’ him, the patient 
was afraid that either he would hurt (perhaps 
kill) or would be hurt by anyone to whom he 
attached himself. 

The plan was to satisfy all the patient’s 
desires, possibly for the first time in his life, and 
thus to convince Him that he could depend upon 
and trust his therapist completely. Then, while 
he was being constantly assured, by interpreta- 
tion and continued interest, of his therapist’s 
good will, the patient would be slowly restricted 
in his privileges and would be encouraged to 


‘become self-reliant. 


Satisfying all the patient’s desires was diffi- 
cult: he asked for large amounts of medication 
and alcohol; he ate special foods and he de- 
manded a great deal of time and reassurance 
from his therapist. 

His reaction to his first satisfaction, medica- 
tion, was immediate. He became friendly with 
his therapist and talked freely in his interviews. 
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At first he discussed his relations with other 


patients on the ward and later, with some 
anxiety, described early homosexual experi- 
ences. Although he once left the hospital for a 
three-day weekend with only 400 mg. of 
demerol, he usually demanded a great deal more. 
About a month after the beginning of anaclitic 
treatment he was taking 800 mg. of demerol 
daily. He began having ideas of oral incorpora- 
tion with many references to “swallowing 
people.” He thought he was pregnant. Having 
‘eaten the doctor,” he was carrying him as a 
fetus in his abdomen. He showed unusual 
bodily preoccupation. He drew bizarre pictures 
of himself with a big mouth, a long tube-like 
body, and male and female genitals. 

When auditory hallucinations became more 
and more threatening, he demanded alcohol to 
quench “the fires” that devoured him. While 
he was drinking all he wanted, he was under 
constant supervision on the closed ward. He ate 
the foods which he had requested voraciously. 
At this time his behavior was that of a deteri- 
orated schizophrenic patient: little contact with 
reality, suicidal and homocidal tendencies, 
auditory and visual hallucinations, and smearing 
of feces. His demand for alcohol and demerol 
stopped for one week. At all times he recognized 
his therapist, shook hands with him, and asked 
him for help. The patient described himself as 
being in a pit “full of fires.”” He talked inces- 
santly about “lights, blue bubbles, and green 
water.” He said he wanted to go back to his 
mother’s stomach. He made frequent suicidal 
gestures in order to “get away from the voices.” 

On one occasion, when he had asked to see 
his therapist during the night, he requested 
milk. After it was given to him in a bottle, he 
began behaving like an infant. He wore diapers, 
spoke baby talk and often asked for his mother 
and father. Three or four times a day, when the 
therapist was dressing the patient’s area of 
sepsis, he offered milk to the patient. The 
patient did not ask for alcohol again for three 
months. “Liquor is poison, and milk is life,’’ he 
said. Although he increased his demands for 
demerol, his behavior improved. 

A medical complication soon developed. Be- 
cause of his chronically infected inguinal nodes 
massive edema developed in his lower ex- 
tremities and on his penis. Cultures showed a 
great number of bacteria, most of them resistant 
to all antibiotics except chloromycetin. Treat- 
ment with this drug was begun immediately. 
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Feeling that his body was rotting away, the 
patient became acutely depressed. He wanted td 
die. His schizophrenic-like symptoms, however, 
disappeared. He began demanding barbiturates 
and lying in a semi-stuporous state day and 
night. Making contact with him became prac- 
tically impossible. He began doubting his thera- 
pist’s ability to treat him successfully and 
remained oblivious to the outside world. But 
chloromycetin treatment slowly brought the 
sepsis under control. The edema subsided and 
finally disappeared. The patient was amazed at 
the “miracle.” 

At this time, about four months after the 
beginning of the treatment, restrictions were 
placed on the patient. He was told that his 
period of satisfaction was over and that, hence- 
forth, all his desires would not be fulfilled. 
Demerol and barbiturates were withdrawn 
slowly so that after three weeks the patient was 
restricted slowly so that by two months he was 
on the house diet. He gave up all his extra 
privileges on the ward. Throughout, his spirits 
decreased. He had no hallucinations or delusions. 
with the patient and helping him make plans 
for a life outside the hospital. A social worker 
Progressively the patient became more self- 
confident. Working long hours in occupational 
therapy, he invented a more efficient ileostomy 


Now, one year after his admission to the hos- 
pital, he is talking about the “miracle” of his 
treatment. He refers to his therapist as a “super- 
human” being who has given him a “new life.” 

Dr. Coss: One has to be a little skeptical of 


his statements because he has had a lot of 


psychotherapy and knows what he ought to say. 


It is an extraordinarily illuminating case, but 
what intrigues me first is what relation this 


- observation has to our understanding of the 


diseases we call schizophrenia, manic-depressive 
insanity and psychopathic reaction. Here we 
have symptoms of first one then another, in a 
man who did not show any schizophrenic 
reactions earlier. The other point is how much 
have we learned from him about anaclitic 
therapy? 
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_ Dr. Lupwic: This patient presented an ex- 
tremely complicated problem from every point 
of view. His early life was disturbed, he progres- 
sively lost his father, a good grandmother and 
at times had severe difficulty with his mother 
and later with his stepfather. The death of his 
stepfather appeared to be important in associa- 
tion with the onset of his illness. He had had 
some difficulty at the time of his father’s death, 
but we have not been able to recover much 
material about this. In so far as we know, his 
mother was a rejecting and hostile person. Even 
though we have no other evidence, during his 
stay here at the hospital she never came to see 
him 


Mrs. STEELE: I saw her. We talked about 
what arrangements could be made for him when 
he got home. Neither mother nor sister was too 
worried about his coming home. I was not 


impressed by her one way or the other. She had © 


very little to say. She accepted the fact that he 
had been sick. She was neutral. The sister 
seemed quite warm. 

Dr. Lupwic: As in other cases with psycho- 
somatic disorders in my experience, this man 
had a great deal of difficulty in early life. Un- 
doubtedly he had developed a fixation in the 
early oral phase of his development. He seemed 
to do relatively well until he was thirty-one 
years of age. It may be that individuals who 
later develop’ psychosomatic disorders remain 
healthy as long as they have a security system 
which works for them. This security system may 
break down, perhaps through the death of or 
rejection by some close relative or perhaps even 
by losing a job. Such an event is a frequent pre- 
cursor in many of these disorders. I have been 
intrigued in other cases with the curious rela- 
tionship between psychosis and_ ulcerative 
colitis. It would seem likely to expect the 
development of addiction in individuals with 
very early oral fixation. 

I believe it is impossible to give any clear 
account of just what this therapy meant to the 
patient. It is doubtful if we can find out from 
him. The first point to be made, however, is 
that this man was subjected for four years to 
extensive psychotherapy, which apparently did 
little to relieve his symptoms. We would like 
very much to know what could have been 
accomplished if it had been possible to use 
anaclitic therapy before tissue damage had 
occurred in his colon. At the present time, this 


Psychosomatic Problems 


removed and has had many severe secondary 
reactions. 

It is important not to minimize the great 
difficulty in carrying out this type of therapy. 
It imposes a tremendous burden on the doctors 
and an even greater one on the nurses and ward | 
personnel. I believe that our giving. large 
amounts of alcohol and drugs up to the limit of 
his own desire for as long a period as we did may 
be open to criticism. As Dr. Sifneos has said, we 
finally found ourselves in a position where we 
were aiding his own destructive drive if we con- 
tinued any longer. From what we now know 
about the dynamics which operate in such 
severely regressed patients, we might have been 
wiser to have fed him milk which is probably 
what he really wanted, rather than alcohol or 
drugs. In retrospect we might also have been 
wiser if we had stopped the alcohol and drugs 
and taken control before we did. However, we 
do not know whether or not this period of com- 
plete satisfaction of all of his desires might have 
been necessary to this patient in order to help 
him accept a dependent relationship on another 
person. When such a person takes drugs or 
alcohol, he transfers his dependence on to some- 
thing else which he himself can control. Finally, 
he gave that control to his therapist. 

It must be said that we can have no way of 
knowing how successful this whole procedure 
has been until this man has been exposed to the 
normal strains of life which we know will be 
numerous for him. If we continue to make the 
support available to him, he may be able to 
manage very well. With these patients it is often 
amazing how very simple things done in the 
course of therapy—in terms of giving support— 
may have a striking effect. 


FOLLOW-UP 


Two weeks after the staff conference, in 
October, 1952, the patient was discharged. He 
lived with his mother and sister, but he came 
biweekly for interviews with his therapist. 
Anxious and tense at first, he explained that he | 
felt “lost.” Twice he got drunk “trying to 
forget.”? Soon, however, he said he realized that 
what had happened was “something big.” He 
felt he would be letting his doctor down if he 
did not succeed in the outside world ‘as he had 
in the hospital. Slowly he began to feel self- 
confident. His visits to the outpatient depart- 
ment became more infrequent. Two months 
after discharge he announced that he felt 
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secure. “‘I want to stand on my own two feet.” 
He had not been drinkinggHe had had several 
part-time jobs and was looking for full-time 
work. His family, he said, was “amazed” at his 
change. 

Five months after discharge his “follow-up” 
was Officially terminated. He understood, how- 
ever, that both his therapist and his social 
worker would be available whenever he needed 
them. He was jubilant. 

In the one month since he has called to report 
that he is in excellent spirits, is continuing to 
work part-time and is enjoying excellent health. 

COMMENT 

In addition to ulcerative colitis this patient 
had symptoms indicating character neurosis, 
depression, alcoholism, drug addiction and 
schizophrenia. The remissions and exacerbations 
of his psychosomatic illness were’ closely asso- 
ciated with the remissions and exacerbations of 
his psychotic behavior. When his colon was 
removed surgically, the patient began alter- 
nating schizophrenic behavior with severe 
depression. With these complicated interrela- 
tions the diagnosis was difficult. Schtzo-affective 
psychotic reaction with acute and chromc ulcerative 
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colitis was chosen as the most fitting diagnosis. 

That anaclitic treatment is responsible for this 
patient’s improvement is questionable. A remis- 
sion may account for the amelioration of his 
symptoms. The withdrawal of drugs may have 
triggered his recovery. The chloromycetic 
treatment, by removing his infection, certainly 
helped eliminate his depression. On the other 
hand; the anaclitic treatment did give the 
therapist an opportunity to establish a strong, 
positive relationship with a severely disturbed, 
hostile patient. Lasting throughout his hos- 
pitalization and six months of discharge, it 
was the motivation for the patient’s social 
rehabilitation. 

Should such a treatment be used with other 
patients? The contraindications are formidable: 
it is costly in money; it puts a great strain on the 
nurses; and it often elicits unfortunate reactions 
from other patients. The demands on the 
therapist, moreover, particularly emotionally, 
are enormous. Unless he has positive feelings 
for the patient, the therapist cannot form an 
anaclitic relationship with him. . 

In an appropriate setting, however, and with 


‘a severely disturbed patient who has not 


responded to other forms of therapy, anaclitic 
treatment may be life-saving. 


Clinico-pathologic Conference 


Progressive Central Nervous 
System Disease 


TENOGRAPHIC reports, edited by Robert J. Glaser, u.p. and David E. Smith, m.p. of 
weekly clinico-pathologic conferences held in the Barnes Hospital, are published in 


each issue of the Journal. These 
Departments of Internal Medicine 


are participated in jointly by members of the 
Pathology of the Washington University School of - 


Medicine and by Junior and Senior medical students. 


HE patient, M. V. (No. 214631), was a 

white housewife, seventy-five years of age, 

who was admitted to the Barnes Hospital 
for the first time on October 2, 1952, because of 
anorexia and weakness. The family history was 
irrelevant. The past history was of interest only 
in that ten years before admission the patient 
had had symptoms suggestive of renal calculus. 
Under conservative treatment the symptoms 
disappeared and did not recur. The patient 
remained in good health until two months 
before entry when she noted the onset of 
progressive anorexia and weakness. Her relatives 
stated that three weeks before entry the patient 
became confused and lethargic and exhibited 
poorly coordinated movements. Ten days prior 
to admission she became dizzy and fainted. 
Three days before entry she vomited once, and 
then developed diarrhea. During the course of 
the two months’ illness she lost 15 pounds. 

At the time of entry physical examination 
revealed the patient’s temperature to be 37.8°c., 
pulse 72, respirations 14 and blood pressure 
150/70. She was an elderly, obese, lethargic 
white female who was somewhat confused but 
able to cooperate during the examination. The 
skin was warm and dry and of normal turgor. 
There was no significant lymph node enlarge- 


ment. The pupils were round, regular and. 


equal and reacted to light and accommodation. 
Because of bilateral lenticular opacities the fundi 
could not be visualized. The upper respiratory 
tract appeared normal. The lungs were clear to 
percussion, but scattered large rales were heard 
at. the bases posteriorly on auscultation. The 
cardiac examination was within normal limits 
as were the abdominal and pelvic examinations. 
The arterial pulses in the lower legs were not 
palpable. There was no edema. N i 
examination was entirely within normal limits 
except for the obtundity. 


The laboratory data were as follows: red cells, 
4,300,000; hemoglobin, 14 gm; white cells, 
10,250; differential count, 66 per cent seg- 
mented forms, 21 per cent lymphocytes, 12 
per cent monocytes and 1 per cent eosinophils. 
Urinalysis: specific gravity, 1.023; albumin, 
negative; sugar, negative; centrifuged sediment, 
8 to 10 white blood cells and an occasional red 
blood cell per high-power field. Stool: guaiac 
negative. Blood cardiolipin test: negative. Blodd 
chemistry: non-protein nitrogen, 17 mg.’ per 
cent; fasting blood sugar, 87 mg. per cent; 
10:30 a.m. blood sugar, 121 mg. per cent; total 
protein, 7.4 mg. per cent; albumin, 4.0 gm. per 
cent; globulin, 3.4 gm. per cent; cholesterol, 
178 mg. per cent; sodium, 130 mEq./L; potas- 
sium, 5.4 mEq./L. Roentgenogram of the chest 
revealed clear lung fields, some calcification in 
the aortic knob, a normal cardiac silhodette and 
minimal hypertrophic arthritis of the dorsal 
spine. Electrocardiogram was within normal 
limits. 

The patient continued to be lethargic after 
admission and refused both liquid and solid 
foods, necessitating the administration of paren- 
teral fluids. Because of the presence of rales at 
the lung bases penicillin was given. Despite this 
treatment, however, she became febrile on the 
third hospital day, her temperature rising to 
38°c. The physical findings were 
from those recorded on admission and the white 
blood cell count was 7,200. Urine culture re- 


vealed coliform organisms and the patient was 


given mandelic acid. Although her temperature 
fell to normal on the seventh hospital day, she 
became progressively more confused and drowsy. 
A lumbar puncture was ed and clear 
fluid was obtained; the initial and final pressures 
were 100 and 0 mm. of water, respectively. The 
spinal fluid protein was 134 mg. per cent, sugar 
67 mg. per cent, colloidal gold curve negative 
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and Wassermann test negative. There were no 
cells and cultures were sterile. 

During the patient’s second hospital week her 
temperature remained normal and her condi- 
tion was unchanged. Blood chemical determina- 
tions on the eleventh hospital day included a 
serum sodium of 129 mEq./L. Other laboratory 
data on that day were: red blood cell count, 
5,000,000; hemoglobin, 14.8 gm; white blood 
cell count, 14,250, differential count: 2 per cent 
stab forms, 83 per cent segmented forms, 14 per 
cent lymphocytes and 1 per cent monocytes. 
On the twelfth hospital day the patient com- 
plained of severe headache and had some nausea 
and vomiting. Because of urinary incontinence 
a retention catheter was inserted, and tube 

were instituted. 

On the fifteenth hospital day the patient’s 
temperature rose, and thereafter persisted be- 
tween 38 and 40°c. Penicillin, streptomycin and 
subsequently aureomycin were given, but none 
of these produced any clinical improvement. 
Repeated stool cultures were negative for 
pathogens, and agglutinations against typhoid 
and paratyphoid antigens were negative. During 
the third hospital week repeated examinations 
of the chest revealed diminished breath sounds 
and a few sticky rales at the right lung base. A 
chest film showed diffuse fibrosis of both upper 
lung fields and evidence of pneumonitis of the 
right lower lobe. It was suspected that the 
pneumonitis resulted from aspiration. Sputum 
cultures for acid-fast organisms were negative. 
Findings suggestive of thrombophlebitis involv- 
ing the veins of the right leg were noted, but 
the inflammatory changes subsided within a 
few days. Frequent urinalyses were performed 
but the findings were not significantly different 
from those recorded originally. The blood non- 
protein nitrogen-remained within normal limits. 
The patient, who could no longer be aroused, 
was seen in consultation by a urologist who did 
not think that the fever could be explained on 
the basis of urinary tract infection. Ptosis of the 
right eye, nuchal rigidity and positive Kernig 
and Babinski signs were observed, and another 
lumbar puncture was performed. The initial 
pressure was 120 mm. and the final pressure 
70 mm. of water after the removal of 5 cc. of 
xanthrochromic fluid. The protein content of 
the fluid was 220 mg. per cent, and it contained 
21 mononuclear cells. Cultures for both pyo- 
genic bacteria and acid-fast organisms were 
negative. A neurologist, who saw the patient in 
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consultation, learned from a relative that ten 
days before admission, during the episode of 
syncope, the patient apparently struck her head. 
Films of the skull were taken and revealed 
calcification of the internal carotid arteries. In 
addition, the pineal body was at the posterior 
limit of its normal position. 

Because of the development of the neurologic 
signs and the progressively downhill course the 
patient was transferred to the Neurosurgical 
service. Ventriculograms were performed and 
were not abnormal. Exploration for subdural 
hematoma was negative. Cerebrospinal fluid 
obtained at the time of operation was only 
faintly xanthochromic. The patient’s coma 
deepened. Cisternal puncture revealed xantho- 
chromic fluid with an elevated protein content, 
but there was no increase in pressure. The 
spinal fluid sugar was consistently normal, 
cultures remained sterile and India ink prepara- 
tions for torula were negative. Numerous blood 
cultures showed no growth. During the last 
three weeks of her life the patient’s course was 
one of progressive deterioration. New neurologic 
signs included deviation of the tongue to the 
right, and clonus of the right arm when the deep 
tendon reflexes were tested. Signs of thrombo- 
phlebitis appeared in both the left arm and left 
leg. The blood chemistry values remained un- 
altered and the patient’s blood pressure remained 
within normal limits throughout her hospital 
stay. She expired quietly on December 7, 1952, 
two a after admission. 


CLINICAL DISCUSSION 


Dr. Harry L. ALEXANDER: This patient was 
in the hospital for two months during her 
terminal illness, but despite exhaustive studies 
by the medical service and by various consult- 
ants a definitive diagnosis was. not made. Dr. 
Elliott, would you begin the discussion by 
commenting on the x-ray films? 

Dr. Giappen V. Exuiotr: The patient had 
numerous roentgenographic studies while in the 
hospital. The examination of the chest per- 
formed shortly after admission revealed a rather 
striking amount of reticulation in the periphery 
of both lung fields, thought to be compatible 
with the emphysema and interstitial fibrosis 
which occur with advancing age. Similarly, 
calcification of the aortic knob, such as was 
present, is not unusual in elderly patients. In 
the protocol mention was not made of a small 
calcific plaque in the apex of the left lung and 
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of obliteration of the right cardiac angle; the 
relationship of these findings to the patient’s 
illness, if any, is obscure. Presumably the 
cardiophrenic angle changes could have been 
due to the presence of fat, to a small omental 
hernia or perhaps to a benign pericardial cyst. 
Another chest examination was obtained about 
three weeks later. At that time the patient was 
much sicker and could not be positioned 
properly. Under strong illumination the film 
revealed fine nodulation throughout both lung 
fields. We were unable to be certain whether this 
nodulation represented actual miliary infiltra- 
tion or whether it was an artefact which was due 
to the patient’s failure to take a deep breath. 

Dr. ALEXANDER: Was the nodulation seen on 
the second film absent on the initial one? 

Dr. Exvxuiott: As I indicated, there was a 


certain amount of reticulation on the first film, - 


not unlike that commonly seen in patients in 
their seventies. Further, when patients do not 
take an adequate breath, the apparent nodula- 
tion may represent inadequate aeration rather 
than infiltration. It is, therefore, impossible to 
differentiate in this case, on the basis of the 
available films, between the changes of age and 
those of pulmonary infiltration. Relatively late 
in her hospital course, about four weeks after 
her entry, the patient had a skull examination. 
The striking abnormalities included calcifica- 
tion of the internal carotid arteries, and rather 
distinct demineralization of the posterior clingid 
processes without definite errosion. The pineal 
gland was thought to be at the posterior limit 
of its normal position. The ventriculograms, as 
noted in the protocol, were thought to be 
within normal limits. There was symmetrical 
filling and a slight degree of dilatation of the 
lateral ventricles compatible with the patient’s 
age. The third ventricle was midline in position 
and normal in size. I could not identify the 
fourth ventricle. Again on the ventriculograms 
the position of the pineal was at the posterior 


limit of normal. 

Dr. ALEXANDER: Certainly the neurologic 
aspects of this case are prominent. You will 
recall that the patient became confused and 
lethargic about three weeks before admission 
and ten days before entry she fainted. After she 
had been in the hospital several weeks it was 
learned from one of her relatives that she had 
bumped her head during the syncopal episode 
When she was admitted the most striking find- 
ings were lethargy and confusion. At the end 


_Clinico-pathologic Conference 


of the second week she developed a severe head- 
ache with nausea and vomiting and soon there- 
after became febrile. On the first lumbar punc- 
ture clear fluid with a high protein content was 
obtained. Subsequent lumbar punctures re- 
vealed that the spinal fluid was xanthochromic 
and contained an increased number of mono- 


nuclear cells. Dr. Jones, after you saw this 


patient in consultation and elicited from one 
of her relatives the history of trauma, you sug- 
gested that she might have a subdural hema- 
toma. Did you also consider cerebral arterio- 
sclerosis as an explanation for the findings? 

Dr. ANDREW B. Jones: It was my impression 
that the patient’s admission originally had been 
occasioned by the fact that she had signs of 
respiratory infection, and that after entering 
the hospital she developed neurologic changes. 
The possibility of subdural hematoma came to 
mind because of the history of the trauma, the 
rather acute onset of neurologic signs and the 
recovery of xanthochromic spinal fluid. The 
latter is.in itself by no means diagnostic; it may 
be found in a great number of intracranial 
lesions, but in any case ventriculography 
seemed indicated. . 

In regard to the possibility of explaining the 
neurologic abnormalities on the basis of cerebral 
arteriosclerosis I was struck by the fact that the 
indications were that the patient had been an 
extremely active person whose behavior and 
mental acuity belied her age. The rather rapid 
appearance of neurologic symptoms seemed to 
me more in keeping with a lesion other than 
arteriosclerosis. 

Dr. ALEXANDER: The ventriculograms were 
normal. Dr. Schwartz, is it possible for a patient 
to have a space-occupying lesion in the brain 
without signs of increased intracranial pressure 
and without abnormalities demonstrable by 
ventriculography? 

Dr. Henry G. Scuwartz: Yes, it is. Particu- 
larly when lesions are above the tentorium 
sizable tumors can be present without there 
being evidence of increased intracranial pres- 
sure. Contrariwise posterior fossa lesions or 
lesions of the fourth ventricle may interfere 
with spinal fluid dynamics even when quite 
small. Tumors at the anterior tip of the frontal 
lobe or at the extreme margin of the occipital 
pole can become large and gradually displace 
brain tissue without giving rise to obstruction 
of the ventricular system. Generally, parasagittal 
meningiomas or parasagittal astrocytomas can 
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grow to considerable size before causing evidence 
of increased intracranial pressure. Finally, any 
brain tumor, which for some reason or other 
remains very small over a long period of time, 
may not lead to signs of increased pressure or 
ventricle distortion. Fortunately, such cases are 
uncommon and do not comprise more than 
5 per cent of those which we encounter. Conse- 
quently, unless the clinical evidence of localiza- 
tion is quite definite, it is reasonably certain 
that when a ventriculogram is negative that the 
patient does not have a tumor. It should be 
emphasized, however, that if there are distinct 
localizing signs tumor must be suspected despite 
a normal ventriculogram; in such cases, ex- 
ploration is often indicated. 

Dr. ALEXANDER: I take it, then, that in this 
patient the chances were less than 1 in 20 that 
she had a tumor. 

Dr. Scuwartz: That is correct. 

Dr. ALEXANDER: Dr. Levy, the first lumbar 
puncture revealed clear fluid, the only ab- 
normality of which was a high protein content. 
It was only subsequently that xanthochromia 
and increased mononuclear cell counts were 
encountered. Would you comment on this 
sequence of events. 

Dr. Irwin Levy: Before I do, Dr. Alex- 
ander, may I enter a dissenting opinion on the 
ventriculograms? 

Dr. ALEXANDER: Yes, you certainly may. 

Dr. Levy: It was my impression that in the 
lateral projection with the right side up the 
anterior inferior portion of the left frontal horn 
did not fill as well as the nding area 
on the right. I thought that the same defect 
could be visualized in the anteroposterior pro- 
jection with the face up. 

Dr. ALEXANDER: I take it that you did not 
agree with Dr. Levy’s interpretation, Dr. 
Schwartz. 

Dr. ScHwartz: No, I did not. There was 
certainly some dilatation of the ventricular 
system but I considered that the defect, to 
which Dr. Levy referred, in the inferior lateral 
portion of the frontal horn, was due to normal 
variation. In the absence of any symptoms sug- 


regarded that possibility. 


Dr. Levy: Dr. 


abnormal deep tendon reflexes on the right? . 

Dr. Jones: The neurologic signs varied from 
day to day. On some days I could elicit path- 
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ologic signs and yet on others I was unable to 
do so. | 

Dr. ALEXANDER: Can we return to the 
original question, Dr. Levy, concerning the 
appearance of cells and xanthochromic fluid? 

Dr. Levy: Such changes are compatible with 
a number of lesions including tumor, abscess 
or meningeal irritation due to one of several 
causes. 

Dr. ALEXANDER: In other words, the spinal 
fluid findings were relatively little value in 


Dr. ALEXANDER: Did you entertain the 
possibility of brain abscess, Dr. Jones? 

Dr. Jones: I didn’t think it likely. ; 

Dr. ALEXANDER: Would anyone else support 
that diagnosis? 

Dr. Levy: It cannot be excluded. 

Dr. ALEXANDER: In the chart it was noted 
that a few gram-positive organisms were thought 
to be present on several smears, but cultures 
were consistently negative and so were India 
ink preparations. Dr. Smith, does brain abscess 
occur in cryptococcic infection? 

Dr. E. Smirn: Typically cryptococcus 
produces a granulomatous lesion which may 
lead to signs indistinguishable from those of any 
other pyogenic abscess. The course which 
characterized this patient’s illness would have 
been an unusual one for torula. 

Dr. ALEXANDER: Persistent fever, which did 
not respond to antibiotics and which was not 
thought to be due to urinary tract infections, 
was an interesting feature of this case. Dr. 
Schwartz, would you comment on fever of 
central origin, and tell us if you believe that the 
prolonged hyperpyrexia observed here was due 
to cerebral involvement? 

Dr. ScHWARTz: To answer the second portion 
of your question first, I see no evidence that the 
fever arose because of central nervous system 
disease. As to so-called “central fever,” in 
general, lesions around the base of the third 
ventricle or in the floor of the fourth ventricle 
are associated with high fever or with rapid 
swings in temperature; in either of those in- 
stances, however, there are usually other signs 
which may aid in the localization of the ab- 
normality. I would look elsewhere for the cause 
of this patient’s fever. 

Dr. ALEXANDER: infection cer- 
tainly could have caused fever. On one of the 
later chest films, Dr. Elliott, it was thought by 


Dr. Levy: That is correct. 
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the x-ray department that this patient had 
nitis. 

Dr. Exuiott: That is correct, Dr. Alexander. 
The film to which you refer was interpreted as 
being compatible with pneumonitis in the right 
lower lobe. I did not read these films originally, 
but in reviewing them, I was more impressed 
by nodulation than by changes suggesting 
localized pneumonitis. If this patient did indeed 
have miliary lesions, for example, those of 
tuberculosis or a fungus, they could have pro- 
duced the prolonged temperature elevation. 

- Dr. ALEXANDER: Aspiration pneumonia was 
considered because the patient received tube 
feedings while comatose and conceivably could 
have aspirated secretions or regurgitated stom- 
ach contents. Are there other suggestions? 

Dr. ALBERT I. Menpe.orr: Diffuse carcino- 
matosis of the lungs should also be mentioned 
although the fact that the patient was not dysp- 
neic militates against that diagnosis. 

Dr. ALEXANDER: Dr. Skilling, the patient was 
originally admitted on your service. Do you wish 
to make any comments? 

Dr. Davip M. Sxiuuinc: The patient was 
first admitted to the hospital with a presumptive 
diagnosis of pneumonia, primarily because of the 
pulmonary findings. She had been getting 
increasingly ill for a day or two before I saw her. 
Subsequently, it became clear that she had 
serious central nervous system disease; we were 
particularly suspicious of tumor or of a brain 
abscess. After the ventriculograms were inter- 
preted as being negative, the possibility to which 
you have already alluded, namely, that the 
changes were due to cerebral arteriosclerosis per 
se, was also considered seriously. Nonetheless, 
in view of the rapidly progressive course, I still 
favor tumor or abscess over encephalomalacia 
secondary to vascular disease. 

Dr. ALEXANDER: Dr. Wood, this patient had 
several episodes of thrombophlebitis which 
involved first her leg veins and subsequently 
those in her arm. Do you think this complica- 
tion was of special significance. 

Dr. W. Barry Woon, Jr.: It is, of course, 
common for patients who remain in bed for a 
long period of time, particularly those in the 
older age group, to develop thrombophlebitis 
in the lower extremities. It is somewhat less 
usual, however, for the veins in the arms to be 
involved. Whenever patients develop multiple 
thrombophlebitis, all of us think of carcinoma 
of the body or tail of the pancreas, the tumor 
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most commonly associated with multiple throm- 
bophlebitis. The entity is also seen with other 
forms of carcinoma. In this case, the queer 
neurologic findings bring to mind a much 
younger patient of Dr. Keith Wilson’s who had 
saggital sinus thrombosis following pregnancy. 
Dr. Wilson’s patient had a very bizarre and 
variable neurologic picture. Dr. Wilson, could 
this patient have had a similar lesion? 

Dr. Kerru S. Wi1son: In the patient to whom 
you refer, I think the findings were much more 
suggestive of encephalitis than those noted here. 
In this case the possible miliary infiltration in 
the lungs suggests cither tuberculosis, or as 
Dr. Mendeloff has suggested, carcinoma with 
lymphangitic spread. As far as tuberculosis is 
concerned it is worth mentioning that in some 
instances, a tuberculous abscess near the 
meninges but not in communication with them, 
may produce only minimal signs of meningitis. 

Dr. Woon: I think Dr. Wilson’s point is a 
good one. Such a lesion would be compatible 
with the normal spinal fluid sugar values found 


‘in this case. 


Dr. ALEXANDER: Dr. Levy, I presume that 
in view of what you have said previously you 
believe a neoplasm in the frontal lobe to be the 
most likely possibility. 

Dr. Levy: Yes. 

Dr. ALEXANDER: What diagnosis do you wish 
to make, Dr. Jones. 

Dr. Jones: I believe the patient probably had 
a brain tumor, although during the course of her 
illness I was unable to establish that diagnosis. 

Dr. ALEXANDER: Dr. Schwartz, what is your 

Dr. Scuwartz: I favor a granulomatous 
lesion; as has been mentioned one can explain 
the pulmonary findings as well in that way. 

Dr. ALEXANDER: Dr. O'Leary, will you add 
your opinion? 

Dr. James L. O’Leary: I favor a neoplasm, 
but I agree with Dr. Schwartz that a granulom- 
atous lesion, which would also explain the 
pulmonary findings, is an important alternative 
diagnosis. 

Dr. ALEXANDER: In summary, then, the 
concensus favors either a brain tumor or a 


. granulomatous lesion, perhaps tuberculosis, as 


the explanation of this patient’s illness. 

Clinical Diagnoses: ? Neoplasm of bontag ? 
tuberculous or fungus infection of the lungs and 
central nervous system. 
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Fio. 1. Photograph showing large tumor nodules in 
the brain. 


PATHOLOGIC DISCUSSION 


Dr. Wituiam D. Atcuison: The brain ap- 
peared grossly normal externally except for 
softening over the left parietal cortex. On section 
tHere was a very small area of old encephalo- 
malacia of the left putamen, and a yellow 
granular tumor mass over the right corpus 
callosum. The tumor extended into the white 
matter over the ventricle, particularly on the 
right. A similar yellow granular soft tumor mass 
was noted in the cerebellar hemisphere on the 


right. 


There were 120 cc. of serofibrinous fluid in . 


the right pleural cavity, and organizing fibrin- 
ous exudate was present over the lateral surface 
of the lower lobes. Two bulging, fibrous, depig- 
mented, wedge-shaped areas were seen in the 
right lower lobe, and there were bilateral scars 
and bilateral pleural adhesions at the apices. 
Except for the advanced generalized arterio- 
sclerosis the other viscera were normal. 

Dr. Davin E. Smitn: Dr. Atchison has 
described a tumor which can be recognized in 
Figure 1 as being predominantly in the posterior 
part of the brain. It apparently arose in the 
corpus callosum and extended largely to the 
right side to the occipital horn of the ventricle 
but it also invaded the left side. Most interest- 
ingly, there was an entirely separate nodule in 
the cerebellum over the fourth ventricle, some- 
what to the right of center. (Fig. 2.) The 
principal other findings were a severe degree 
_ of arteriosclerosis. involving all of the principal 
vessels, and wedge-shaped areas of depigmented 
necrotic material in the periphery of the lower 
lobe of the right lobe. (Fig. 3.) - 

Let us turn first to a microscopic section 
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Fic. 2. Separate tumor nodule invading the fourth 
ventricle. 


(Fig. 4) of the tumor mass as seen in the occipital 
lobe. The tumor is an interesting one in that the 
cells are quite homogeneous. The nuclei are 
round or kidney-shaped with prominent nucle- 
oli; the peripheral membrane of the nucleus is 
prominent and the cytoplasm is relatively scanty 
and lumpy. I think that the diagnosis one 
attaches to this tumor is indicative of an attitude 
of mind on the part of the pathologist. This 
section was shown to three or four well known 
pathologists, all of whom said they would term 
it a reticulum cell sarcoma if it weren’t in the 
brain. I have had the temerity to suggest that 
it is indeed a reticulum cell sarcoma despite its 
site of origin. About twenty-five years ago when 
Bailey and Cushing wrote their classic treatise 
on gliomas, they firmly established the fact that 
the majority of brain tumors arise from glial 
tissues and that the old diagnoses of glial 
sarcomas, etc., were often incorrect. There has 
been more recently, particularly in the last ten 
years or so, a reémphasis of the importance of the 
small minority of tumors which actually are not 
glial in origin, but which are nonetheless 
primary in the central nervous system. In the 
present case, after careful gross and microscopic 
examination, no tumor could be demonstrated 
anywhere except in the two sites in the central 
nervous system which have been shown. The 
next section (Fig. 5) shows an interesting 
characteristic of the tumor, namely, its promi- 
nent perivascular location. Figure 6 is from a 
section stained to demonstrate reticulum; the 
fact that none was formed by the tumor is 
apparent. These observations emphasize the 
fact that there is confusion in the use of the term 
“reticulum cell.” It will be recalled that 
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Fic. 3. Photograph of the right lower lobe of the lung; . 
note the two wedge-shaped infarcts in the lower portion. 


normally in lymph nodes the reticulum cells 
form the framework in which lymphocytes are 
held in position. These cells do not usually pro- 
duce reticulum which is more frequently a 
product of fibroblasts. Reticulin fibers are found 
in the present tumor only about the blood vessels 
because the rest of the stroma of the brain con- 
tains no reticulin normally. Still another 
feature of this tumor was its tendency to infil- 
trate. In Figure 7 tumor cells are seen in the 
meninges. In some regions the infiltration was 
marked, producing sarcomatosis of the meninges, 
if you will. Although for the most part menin- 
geal involvement was not so striking, it might 


have accounted for some transitory phases of — 


the meningeal irritation. 

Figure 8 is taken from a section from one of 
the wedge-shaped areas in the lower lobe of the 
right lung. There is a central, liquefied area 
with few inflammatory cells, and about that a 
zone of fibroblastic proliferation in which there 
is a loss of the architectural pattern—in other 
words, a zone of organization. Grossly and 
microscopically this lesion is typical of an in- 
farct. The absence of inflammatory cells indi- 
cates that it was not an infected pulmonary 
infarct, but the fact that it was necrotic, with 
fluid in its center, plus the gross appearance 
suggest that it belongs in the so-called depig- 
mented category. It is generally considered by 
pathologists that it takes about six weeks for a 
depigmented infarct of the lung to develop. 
Therefore, even though the infarcts were not 
‘seen on the chest films during life, it is probable 
that they were present during most of the 

hospital course at least. The junction between 
the center zone and the periphery of the infarct 
is shown under higher power in Figure 9. The 
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Fic. 4. Microscopic section of the tumor mass in the 


absence of inflammatory cells is again noted. 
Additional pathologic change was also found 
in other sections of the right lung. Thus, in a few 
alveoli, the presence of an inflammatory exudate 
indicated that there was some bronchopneu- 
monia terminally. (Fig. 10.) Changes compatible 
with purulent bronchitis were also found in a few 
sites. These facts, coupled with the presence of 
a moderate amount of serofibrinous fluid and 
rather extensive fibrous adhesions in the right 
pleural cavity, probably explain the obliteration 
of the cardiophrenic angle, reported by the 
radiologists; possibly they also were responsible, . 


’ in part, for the rather confusing x-ray findings 


in the chest films taken late in the course. 
There remain aspects of this case which are 
difficult to understand. In the first place, why 
did a tumor of this size escape detection on the 
ventriculograms? The studies were done about 
two weeks before the patient died, but I don’t 
believe the tumor developed to the size noted at 
autopsy in just two weeks. In this regard, I 
would point out that the general weight of the 
brain was only 1,260 gm., despite the presence 
of such a large tumor mass. Further, the patient 
had severe arteriosclerosis of the vessels in her 
brain and encephalomalacia on the left side. It 
is possible that if a ventriculogram had been 
done six months prior to death, distinct evidence 
of atrophy of the cerebral hemispheres might | 
have been demonstrated. It may be postulated, 
therefore, that the fact the brain was relatively 
small in relation to the cranial cavity permitted 
the development subsequently of a rather large 
tumor without leading to definite distortion’ of 
the brain and the usual signs of increased intra- 
A word or two about the diagnosis of malig- 
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Fic. 5. Another section of the tumor showing its perivascular position. 
Fic. 6. Section of the tumor stained for reticulum; none is demonstrated. 


Fic. 7. Tumor cells in the meninges. 

Fic. 8. Photomicrograph of one of the infarcts in the lung. The necrotic center and the fibroblastic peripheral 
zone are seen. 

Fic. 9. The junction between the two zones of the infarct seen under high power; note the absence of inflamma- 
tory cells. 

Fic. 10. Low power view of another area of the lung showing changes typical of bronchopneumonia. 
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nant lymphoma of the central nervous system is 
in order. There have been cases reported which 
correspond to the varied histologic patterns of 
the lymphomas, including primary Hodgkin’s 
disease. Relatively few of them, however, have 
been subjected to complete autopsies, and it is 
only in the latter that one can be assured that 
the tumor existed only in the central nervous 
system. It is interesting that in the brain 
lymphomatous tumors tend to be situated in 
the midline portions; for example, many of the 
cases show involvement of the fornix, pillars of 
the fornix and structures about the hypo- 
thalamus. Most of the cases occur in the older 
age group. Finally, it is also pertinent that the 
signs and symptoms recorded in the protocols of 
the published cases include fever and rather 
bizarre clinical courses not unlike the one 

Dr. ALEXANDER: Are there any questions or 
comments? 

Dr. Menpe.orr: Do you think a cell block 
on the spinal fluid might have helped in making 
the correct diagnosis. 

Dr. SMITH: In this particular case it nate 
well have. 

Dr. Woon: Dr. Smith, from what cell in the 
brain did this tumor arise? 

Dr. SmirH: Your question js an interesting 
one; the answer is speculative but reasonably 
well founded. The microglial cells of the brain 
are derived from the reticuloendothelial system. 


under the term “microg 
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Russell, in England, and others have described 
what I interpret as essentially the same tumor 
liomatosis.”’ However, 
the microglial cells are probably not the only 
source of the phagocytic cells in the central 
nervous system which respond in tremendous 
numbers to various destructive lesions such as 
acute encephalomalacca. It is likely that a 
number of cells exist in a resting state in the 
mesodermal tissue about blood vessels. Perhaps 
a tumor such as this one, oriented to blood 
vessels as it was, arose from the latter cells. 
Considering the multiplicity of origin of lympho- 
sarcomatous tumors elsewhere in the body, it is 
also conceivable that the tumor cells came by 
way of the blood stream and localized in the 
brain. Since in this case tumor was found only 
in the brain, it probably arose from a cell 
there. 

Final Anatomic Diagnoses: Primary malignant 
lymphoma (reticulum cell sarcoma) in the 
posterior corpus callosum, adjacent right pos- 
terior parietal lobe and in the right lobe of the 
cerebellum; organizing depigmented infarcts 
in the lower lobe of the right lung; arterio- 
sclerosis, advanced and generalized; focal old 
encephalomalacia in the left putamen and right 
parietal cortex. 

Acknowledgment: Illustrations were made by 
the Department of Illustration, Washington 
University School of Medicine. 
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EFFECTS OF CORTISONE ON FLUID AND ELECTRO- 
LYTE BALANCE IN NorMAL Rassits. J. K. Aikawa 
and Eloise L. Rhoades,* Department of Internal 
Medicine, Bowman Gray School of Medicine of 
Wake Forest College, Winston-Salem, N. C. 
Cortisone acetate in dosages of 4 and 25 mg. 
daily was given subcutaneously to two groups 
of seven normal adult male rabbits weighing 2.4 
to 3.2 kg. for two and three weeks, respectively. 
Weekly external balance of Na and K, the 
exchangeable potassium content by the radio- 
isotopic method, and serum Na and K concen- 
trations were determined. The results were 
compared with the baseline values in each 
animal. The following statistically significant 
changes were found: after seven days on 4 mg. 
the body weight increased 0.16 kg., serum Na 
concentration decreased 9.9 mEq./L.; after 
fourteen days serum Na and K concentrations 
increased by 7.24 and 0.5 mEq./L., respec- 
tively. Twenty-five mg. daily produced the 
following changes: after seven days the animals 
were in negative K and Na balance, serum Na 
concentration was increased by 4.3 mEq./L.; 
after fourteen days negative Na and K balance 
continued, exchangeable potassium content 
(Ke) decreased 30.6 mEq., serum Na concen- 
tration increased 7.1 mEq./L. Body weight and 
Na and K balance changes persisted one week 
after cortisone: was discontinued. All of the 
fluid and electrolyte changes previously de- 
scribed during cortisone therapy in diseased 
states have been produced in normal rabbits by 
the administration of these dosages of hormone. 
EFFECTs OF DIGITOXIN ON FLUID AND ELECTRO- 
LYTE DisTRIBUTION IN NormMAL J. K. 
Atkawa, t of Internal Medicine, 
Bowman Gray School of Medicine of Wake 
Forest College, Winston-Salem, N. C. 
! Preliminary dose-response studies revealed 
that intravenous injection into normal rabbits 


of 0.2 mg./kg. of digitoxin consistently produced 
* Asterisk indicates invited authors; not members of 
the Society. 
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transient hypernatremia at three hours followed 
by hyponatremia at twenty-four hours. In 
order to localize changes in the internal dis- 
tribution of sodium six animals were sacrificed 
24 hours after injection of 0.2 mg./kg. Tissue 
analyses were performed by the radiosodium 
method; tissues from normal animals were used 
as controls. The following significant reductions 
in radiosodium spaces were found: lung, 
24.77 + 2.15 per cent (s.e.), control, 37.10 
+ 1.35 per cent; spleen, 13.70 + 1.05 per cent, 
control, 19.79 + 1.05 per cent; adrenal, 11.55 
+ 0.98 per cent, control, 14.98 + 0.44 per 
cent; skeletal muscle, 6.52 + 0.43 per cent, 
control, 10.07 + 0.58 per cent. No significant 
difference in total radiosodium space was found. 

Effects of daily administration of 0.1 mg./kg. 
of digitoxin for seven days on potassium and 
sodium balance were determined in seven male 


- animals. When compared with baseline values, 


body weight increased after seven days; the 
exchangeable potassium content (Ke), as meas- 
ured by the K* method, was reduced by 
35 mEq. and the serum K concentration was 
decreased by 0.4 mEq./L. Seven days after 
discontinuation of digitoxin urinary excretion 


of sodium was increased and that of potassium 


was decreased. Serum Na .concentration was 
increased by 2.3 mEq./L. 


Stupy OF RADIOACTIVE PHosPHORUS ACTIVITIES 
IN PLeuRAL Errusions. Robert E. Bauer, Irwin 
H. Moss and Aubrey B. Richardson (introduced by 
Theodore E. Woodward), Department of Medicine, 
University of Maryland, School of Medicine, 
Baltimore, Md. 

Our preliminary studies are concerned with 
the measurement of P® activities in pleural 
effusions obtained from twenty-six patients who 
had received tracer dosages of radioactive 

In each case an attempt was made 
to correlate P** activity with a proven etiologic 
diagnosis, as well as the erythrocyte count, 

count and total protein contained in 
the effusion fluid. P*? in doses of 200 yc. were 
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administered orally or intravenously. 
twenty-four hours samples of blood and pleural 
_ fluid were withdrawn and centrifuged. The 
‘“‘beta activities” in accurately measured ali- 
quots of plasma and cell-free pleural fluid were 
determined and expressed as an equation: 


cell free fluid (counts/min./cc.) 
plasma (counts/min./cc.) 


Eight patients with chronic non-malignant 
disease showed an index ranging from 0.20 to 
0.42 (average 0.34). Five patients with acute 
inflammatory disease showed an index ranging 
from 0.49 to 0.63 (average 0.56). Twelve pa- 
tients with malignant disease showed an index 
ranging from 0.42 to 1.50 (average 0.77). One 
patient with malignant disease who had re- 
ceived deep x-ray therapy showed an index of 
0.28. Additional data indicate that there is no 
correlation of the index with the number of 


erythrocytes, leukocytes, or the amount of 
protein. 

These preliminary results reveal that there 
are noteworthy differences in P** activities of 
pleural effusions occurring in the aforementioned 
groups, and that the index is dependent upon 
factors other than the number of erythrocytes 
or leukocytes, or the amount of protein present. 
If additional studies support current data, it is 
suggested that in properly selected cases this 
test may be of distinct diagnostic value in 
differentiating benign and malignant pleural 


effusions. 


Index = 


MeEtasoiic ON THE HumaAN HEART 
in vivo. R. J. Bing, M. Toeschler,* A. Siegel, * 
A. Vitale* and F. Balboni,* Departments of 
Medicine and Physiology, Medical College of 


Alabama, Birminghan, Ala. 


_ The glucose, pyruvate and lactate metab- 
olism of the human heart in vivo was studied in 
thirty patients. In some of these cardiac disease 
was absent; others had low output failure or 
hyperkinetic heart disease. Coronary vein blood 
was obtained by coronary sinus catheterization 
and coronary blood flow was determined with 
the nitrous oxide method. In some instances 
the extraction and utilization of carbohydrates 
were studied during glucose infusions resulting 
in rising glucose blood levels. 

Maximal glucose, pyruvate and lactate 
utilizations were observed only after arterial 
glucose levels of at least 100 mg. per cent had 
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glucose, pyruvate and lactate oxygen extraction 
ratios (the percentage of oxygen used in the 
aerobic combustion of glucose, and the like) 
were low, indicating that under those conditions 
the heart used substances other than carbo- 
hydrates. The human heart consumed relatively 
more glucose than lactate. In patients with low 
output -failure the maximal glucose, pyruvate 
and lactate extractions and their oxygen ex- 
traction ratios were increased. As the cardiac 
work was diminished the conversion of energy 
derived from carbohydrates into mechanical 
work was defective. In patients with hyper- 
kinetic hearts myocardial carbohydrate extrac- 
tions and their oxygen extraction ratios were 
diminished. 


EFFECT OF TUBERCULOUS INFECTION ON SUCCINIC 


DEHYDROGENASE ACTIVITY IN GUINEA Pic 
Tissue. S. N. Chaudhuri, Samuel P. Martin and 
Philip Khairallah (introduced by Eugene A. Stead, 
Jr.), Department of Medicine, Duke Uni- 
versity School of Medicine, Durham, N. C. 


As part of a study to relate cell metabolism 
and manifestations of infection the effect of 
tuberculous infection and tuberculin shock on 
intracellular enzymes was studied. The ex- 
Succinic 
ehydrogenase was measured by the use of 
tetrazolium. 

There is a diminution of succinic dehydro- 
genase activity in the kidney of animals in- 
fected with H37Rv, in all organs of animals 
infected with BCG, and in all organs of sensi- 
tized animals shocked with tuberculin. The 
absence of lowered activity in other organs of 
the H37Rv infected group was attributed to 
inflammatory cells. The depression of succinic 
dehydrogenase of infected and shocked tissue 
could be restored to normal by addition of a 
dialysate of normal guinea pig tissue or beef 
kidney. The material in the dialysate was 
purified by chromatography and found to 
have an ultraviolet absorption maximum | at 
260 my, gave a positive ninhydrin reaction, 
and had an Rf value of 0.65 in tetrahydrofur- 
furyl alcohol. 

These data would indicate that there is a loss 
of a material necessary for optimal succinic 
dehydrogenase activity in infected and shocked 
tissue. The role of this material in the patho- 
genesis of the lesion and in the manifestations 
of the disease is under study. 
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Dynamics OF AURICULAR CONTRACTION AND 
G-H UPsTROKE IN THE BALLISTOCARDIOGRAM. 
Lynn Christianson ‘(introduced by T. R. Harrison), 


Department of Internal Medicine, Medical 


College of Alabama, Birmingham, Ala. 
Simultaneously recorded 


electrokymograms, electrocardiograms, jugular . 


pulses and heart sounds were used to correlate 
ballistic forces with physiologic events. 

Auricular contraction: Normal ballistocardio- 
grams usually have one predominant footward 
movement but may have a headward-footward 
or one headward movement. Isolated auricular 
complexes observed in complete heart block 
show the auricular ballistocardiographic pattern 
of a small footward movement followed by a 
larger headward-footward movement and termi- 
nated by a small headward movement. 

These varying movements may be the result 
of arrest of blood flow in the superior and in- 
ferior venae cavae due to rising auricular pres- 
sure at onset of auricular contraction. The 
footward movement which predominates in 
most normal ballistocardiograms i 
to expulsion of blood from auricles into ventri- 
cles as auricular contraction procedes. The 
length of time between onset of auricular and 
ventricular contractions has a direct effect on 
the number of auricular deflections seen, as the 
terminal auricular forces are probably often 
summated with or masked by the onset of 
ventricular contraction. 

G-H upstroke: The G-H upstroke qn normal 
ballistocardiograms shows the following time 
relationships: (1) it begins simultaneously with 
or 0.02 to 0.04 seconds before first heart sound; 
(2) it may begin simultaneously with or as 
much as 0.04 to 0.08 seconds after QRS, but 
never begins before QRS. Ballistocardiograms 
made in patients with auricular fibrillation 
frequently show G-H upstroke although the 
auricles are not contracting at all. Ballisto- 
cardiograms made in patients with complete 
heart block show an occasional isolated ven- 
tricular complex with G-H upstroke. 

From these data we conclude that the G-H 
upstroke must be related at least partially to 
ventricular activity and cannot be due wholly 
to auricular activity, although it may frequently 
be a summation of the two forces. 


ERYTHROLEUKEMIA. Evelyn .V. Coonrad* and 
R. W. Rundles, Department of Medicine, Duke 
University School of Medicine, Durham, N. C. 
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Erythroleukemia is a variant of myelogenous 
leukemia in which the red cell precursors are 
predominantly affected. The hematologic fea- 
tures of the disease and the response to therapy 
have been studied in eight patients. Anemia 
was the presenting finding in all instances. The 
duration of the illness ranged from eleven 
months to over five years. Leukopenia, some 
immaturity of the circulating granulocytes, and 
thrombocytopenia were present in four pa- 
tients. —Two had positive serologic tests for 
syphilis apparently not indicative of luetic in- 
fection. The bone marrow in five showed a 
disparity in nuclear cytoplasmic maturation 
that could not be distinguished with certainty 
from the megaloblastic changes that result from 
nutritional deficiency. The fecal urobilinogen 
excretion determined in two patients was 
moderately increased. 

None of the group responded to liver extract, 
vitamin By: or folic acid therapy. Three were 
given citrovorum factor, with ascorbic acid in 
one instance, without response. One patient 
treated with urethane in sufficient dose to pro- 
duce leukopenia required fewer blood trans- 
fusions. His disease ultimately became more 
typical of granulocytic leukemia and termi- 
nated fatally. Splenectomy was performed in 
two patients but was of no benefit. Two patients 
were treated with ACTH and cortisone; one 
was considerably benefited. 


PHOSPHOLIPID AND NUCLEOPROTEIN METABOLISM 
IN RABBITS INOCULATED WITH PAPILLOMA (SHOPE) 
Virus. W. E. Cornatzer, Duane G. Gallo,* John P. 
Davison® and R. G. Fischer,* Departments of 
Biochemistry and Bacteriology, University of 
North Dakota Medical School, Grand Forks, 
N. D. 

Thirty domestic rabbits were inoculated with 
papilloma (Shope) virus and maintained on 
stock diets. Three to five months after inocula- 
tion with the virus both the control and experi- 
mental animals were injected with a solution 
of phosphate containing radioactive phosphorus. 
They were sacrificed after ten hours and radio- 
activity and total phosphorus determinations 
were made on the inorganic, phospholipid and 
nucleoprotein phosphorus fractions from the 
papilloma, skin, liver, spleen, heart, kidney and 
muscle. The relative specific activities of the 
phospholipid and nucleoprotein indicated sig- 
nificantly increased synthesis of these fractions 


in the papilloma as compared to normal skin. 
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The rates of synthesis of the nucleoprotein and 
phospholipid in the liver, muscle, 
kidney, spleen and heart of the animals inocu- 


lated with the virus showed no significant 


difference from the controls. 

Cortisone administered intramuscularly (7.5 
mg./day) for one to five months caused very 
little change in the synthesis of the nucleopro- 
tein and phospholipids in the various tissues 
except for a slight reduction in the rate of turn- 
over of these fractions in the papilloma. 


ErrectT OF HicH AND Low PROTEIN on N!® 
EXCRETION RATES FOLLOWING INJECTION AND 
INGESTION OF TAGGED GLYCINE IN NORMAL 
Susyects. K. R. Crispell,* William Parson and 
Gardner Harden, * Department of Medicine, Uni- 
versity of Virginia, Charlottesville, Va. 

Three normal subjects in nitrogen equilibrium 
on a diet containing approximately 1 gm. pro- 
tein/kg. body weight excreted in the urine in 
twenty-four hours approximately 17 per cent of 
N!® given as glycine intravenously. Increase 
_ of dietary protein to approximately 2.5 gm./kg. 
body weight increased the excretion of N’® in 
the urine in twenty-four hours to 31 per cent; 
and lowering of the dietary protein to 0.25 gm. 
/kg. body weight decreased the excretion of 
N!* in the urine to 4.3 per cent. It would 
appear that the amount of protein in the diet 
alters the handling of amino acids given 
intravenously. 

The excretion rates of N'® following the 
intravenous injection of N’® glycine have been 
compared with the rates following ingestion of 
N!® glycine with the breakfast meal. The 
excretion rate of N'* in the urine in twenty- 
four hours following the ingestion of N’*® 
glycine while on a diet containing 1 gm./kg. 
body weight was 27 per cent as compared to 
17 per cent when given intravenously. However, 
when the protein content of the diet is changed 
the same pattern of excretion is observed. : 


FUNGISTATIC AND TUBERCULOSTATIC ACTIVITY 
oF ALKYL AmInEs. Martin M. Cummings, Paul C. 
Hudgins,* Ernest H. Runyon* and Morris Tager,* 
Tuberculosis Research Laboratory, Veterans 
Administration Hospital, Atlanta, Georgia, and 
Departments of Medicine and Bacteriology, 
University School of Atlanta, 


ee series of fifteen alkyl amines, varying in 
carbon chain length from Cio to Ci, were tested 
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against pathogenic strains of Mycobacteriuin 
tuberculosis, Coccidioides immitis, Blastomyces 
dermatitidis, Candida albicans, Nocardia aster- 
oides, Cryptococcus neoformans, Sporotrichum 
schenckii and Histoplasma capsulatum. Repre- 
sentative of the compounds tested, 2-amino- 
tridecane inhibited the growth of tubercle 


_ bacilli and pathogenic fungi at a range of 1 to 


10 ug./ml. In general the most active fungistatic 
com were mono-amines such as 1i- 
methylamino dodecane whereas the tuberculo- 
static agents included diamines like 1-11 
diamino undecane. The relationship of chemical 
structure to antimicrobial activity suggests that 
the mechanism of action might be related to 
mono- and diamine oxidase enzyme systems of 
the micro-organisms. 

In vivo study of selected compounds indicated 
some antimicrobial potential but disclosed 
sufficient toxicity to preclude clinical use in 
their present state. 


THe KINETOCARDIOGRAM (PRECORDIAL MoOveE- 
MENTS). E. E. Eddleman, Jr. (introduced by 
T. R. Harrison), Department of Internal Medi- 
cine, Medical College of Alabama, Birmingham, 
Ala. 


A simple method has been devised to record 


precordial movements with the use of a bellows 


pick-up. ‘Motions from an amplitude of 1 4 to 
100 4% may be recorded with frequencies up to 
50 vibrations/sec. Records were obtained over 
the anterior chest wall in positions correspond- 
ing to V; through V¢ of the conventional pre- 
cordial electrocardiographic nomenclature and 
designated as KV), etc., to differentiate the 
two. Heart sounds, carotid pulses and dis- 
placement ballistocardiograms were recorded 
simultaneously. 

A characteristic pattern has been noted in 
normal individuals. A marked similarity be- 
tween comparable positions occurs but records 
differ widely over the various positions of the 
chest wall. Over the right ventricular area out- 
ward movements occur before the first heart 
sound. There is an inward movement associated 
with ejection systole followed by a slow outward 
movement which in general parallels the I-J-K 
wave of the ballistocardiograph. Records in the 
region of the apex have a sharp outward move- 
ment in isometric contraction which is most 
pronounced in subjects with a forceful impulse. 
An inward, followed by an outward, movement 
may be noted during isometric diastole while 
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rapid filling may be associated with an inward 
motion contrary to what would be expected. 
One possible explanation of the various waves 
recorded would assume separate contraction 
and ‘relaxation of each of the four main ven- 
tricular muscle bands and their effect on the 
position, shape and volume of the heart. 


INFLUENCE OF ACTH, ADRENAL STEROIDS AND 
Stress on Fastinc Kerosis In THE Rat. 
Frank L. Engel, James L. Scott, Jr.* and Mildred 
G. Engel,* Department of Medicine, Duke 
University School of Medicine, Durham, N. C. 
Ketosis is a well known response to fasting 
and is accentuated by certain stressful stimuli, 
notably cold exposure. The adrenal cortex has 
been implicated in this response since ketosis is 
reported not to occur readily in the absence of 
the adrenals and ACTH has been reported to 
increase blood ketone levels in normal animals. 
Our data indicate that adrenal steroids inhibit 
rather than stimulate ketosis. The data may be 
summarized as follows: (1) Blood ketone levels 
are significantly lower than normal during a 
ten-day fast in cortisone or hydrocortisone 
treated rats. (2) The hyperketonemia of cold 
stress during a five-day fast is abolished by 
adrenal steroid treatment. (3) Rats acclimated 
to cold by exposure to 4°%c. for one month 
develop marked adrenal hypertrophy and do 
not exhibit ketosis during a subsequent fast. 
(4) ACTH and growth hormone cause a prompt 
increase (3.5 hours) in blood ketone levels in 
normal as well as cortisone-maintained adrenal- 
ectomized rats, suggesting that the ketonemia 
reported by others represents an extra-adrenal 
effect of ACTH, probably due to its contamina- 
tion by a ic factor from the anterior 
pituitary. (5) ACTH and growth hormone do 
not cause ketosis in the DOCA or salt-main- 
tained adrenalectomized rat, suggesting that 
the adrenal cortex may be necessary but not 
responsible for ketosis. 


CEREBRAL HEMODYNAMICS AND METABOLISM OF 
Drazetic Susyects. Joseph F. Fazekas, Alice N. 
Bessman and Nicholas J. Cotsonas, Jr. (introduced 
by Hugh H. Hussey), Department of Medicine, 
| ea Municipal Hospital, Washington, 


metabolism were studied in young (sixteen to 


forty-three years of age) and elderly (fifty-four 
to seventy-three years of age) diabetic subjects 
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and were compared with non-diabetic subjects 
of similar age groups. Eight of the younger 
diabetic subjects were known to have had dia- 
betes for over ten years. Despite the fact that the 
diabetes was not rigidly controlled and some of 
the patients had evidence of vaseular disease in 
other organs, the values obtained for cerebral 
blood flow, vascular resistance and metabolism 
were not significantly different from those found 
in the control subjects. 


EXCHANGEABLE POTAssiuM IN CIRRHOSIS OF THE 
Liver. John H. Felts, Jr.,.* J. K. Aikawa and 
George T. Harrell, Department of Internal 
Medicine, Bowman Gray School of Medicine 
of Wake Forest College, and the North Carolina 
Baptist Hospital, Winston-Salem, N. C. 

Available potassium may be a limiting factor 
in protein synthesis, which appears to be 
depressed in varying degree in cirrhosis. Ex- 
changeable potassium (Ke) was determined by 
radioisotope dilution in one woman and eleven 
men with cirrhosis; single determinations were 
carried out in seven instances while five indi- 
viduals were studied two or more times. Eleven 
patients had initial values (1,360—2,663 mEq.) 
below the normal ranges; Ke/wt. did not in- 
crease significantly with diuresis in two males 
with ascites despite administration of dietary 
potassium supplements; Ke/wt. in two subjects 
without ascites increased by at least 20 per cent 
(38.8 to 50.8 and 26.9 to 34.9 mEq./kg.) on 
diet alone. Hypoalbuminemia was present in 
nine patients with low Ke; serum potassium 
was normal in six individuals with low Ke while 
hyperkalemia was present terminally in one 
ascitic subject with the “low-salt syndrome” and 
a low Ke. These data suggest that a deficit of 
exchangeable potassium occurs frequently in 
cirrhosis. 


VERATRUM TREATMENT OF TOXEMIA OF PREG- 
NANCY: A CONTROLLED Stupy. Frank A. Fin- 
nerty, Jr. and George J. Fuchs (introduced by 
Hugh H. Hussey), Department of Medicine, 

University School of Medicine and 
Georgetown Medical Division, and Georgetown 
and George Washington Obstetrical Divisions, 
ae Municipal Hospital, Washington, 


ashe 100 cases of severe psia (Dieck- 
mann’s classification) alternate patients re- 
ceived purified extracts of Veratrum viride 
intramuscularly; the others received pento- 
barbital and magnesium sulfate intravenously. 
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In the veratrum group the average diastolic | 
blood pressure decreased 23.1 mm. Hg. Com- 
plications included vomiting (nine cases) and 
fetal death (three cases). In the pentobarbital 


(two cases), coma 
accident (one case), fetal death (three cases). 

Twelve cases of eclampsia treated with intra- 
venous veratrum were compared with twelve 
cases treated with pentobarbital and mag- 
nesium sulfate. In the veratrum group the 
average diastolic pressure decreased 28.3 mm. 
Hg. Convulsions occurred in seven instances 
after treatment was started. Complications 
were vomiting (ten cases) and fetal death (two 
cases). In the pentobarbital group the average 
diastolic pressure decreased 3.3 mm. Hg. Con- 
vulsions occurred in nine cases after treatment 
was started. Complications were oliguria (six 
cases), anuria (three cases), postpartum psycho- 
sis (two cases), atelectasis (two cases), cerebro- 
vascular accident (one case), fetal death (four 
cases) and maternal death (one case). 

These data in comparable cases at the same 
institution suggest that veratrum therapy is a 
safer and more effective method of management 
of toxemia of pregnancy than the currently 
accepted treatment. 


EFFECT OF HEAD-uP TILTED PosITION ON RENAL 
HEMODYNAMICS AND WATER AND ELECTROLYTE 
EXCRETION IN PATIENTS WITH HYPERTENSION 
anD Renat Damace. Ralph V. Ford,* Lewis C. 
Mills* and John H. Moyer, Departments of 
Medicine and Pharmacology, Baylor University 
College of Medicine and the Medical Research 
Departments of the Veterans Administration 
Hospital and the Jefferson Davis Hospital, 
Houston, Tex. 

Renal function was determined by standard 
technics in twenty male patients with hyper- 
tension. There was associated renal damage in 
fourteen cases as indicated by GFR less than 
95 ml./min. (inulin and creatinine clearance). 
Glomerular filtration rate, renal flow 
(PAH clearance), TmPAH and the rate of 
water, sodium. and potassium excretion were 
determined in the control state and after 60 
degrees head-up tilting. The patients were 
arbitrarily divided into four equal groups on 
the basis of control RPF in. ascending order. 
There was no significant difference in the 
response between any of these four groups of 
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patients or in a group of patients with normal 
blood pressure. There was a 10 per cent drop in 
mean blood pressure in the tilted position but a 
29 per cent drop in GFR.and 28 per cent drop 
in RPF, indicating an increase in renal vascular 
resistance. There was also an 18 per cent drop 
in TmPAH, indicating a decreased number of 
functioning nephrons as well as a decrease in 
filtration in those nephrons remaining. 
hematocrit was not significantly altered (5 per 
cent increase). The rates of water and sodium 
excretion were depressed (50 per cent and 
60 per cent, respectively) more than any other 
process studied. Potassium excretion was de- 
pressed 25 per cent. 

The data indicate that the tilted position 
inaugurates a series of vasoconstrictive influ- 
ences at the expense of normal renal hemo- 
dynamics and also results in a decline in water 
and sodium excretion greater than the increase 
in renal vascular resistance. The data show no 
difference in reactivity to these vasoconstrictive 
influences in the kidney of a patient with hyper- 
tension as compared to normal subjects. The 
presence of renal damage did not alter this 
response. 


CoMPARISON OF THE HEMODYNAMIC EFFECTS OF 
HEXAMETHONIUM AND APRESOLINE IN MaAwn. 
Edward D. Freis, John C. Rose,* Edward A. 


Partenope* and Frank A. Finnerty, Jr.,* Depart- 
ment of Medicine, Georgetown University 
School of Medicine, and the Veterans Adminis- 
tration Hospital, Washington, D. C. 

Following hexamethonium there is a decrease 
in cardiac output (Fick) unless cardiac failure 
is present, in which case there is an increase. 
In patients with compensated hearts the total 
peripheral resistance either remains unchanged 
or decreases only slightly. Pressures on the right 
side of the circulation uniformly decrease. By 
contrast, following apresoline cardiac output 
almost doubles and the total peripheral resist- 
ance decreases markedly. The pressures on the 
right side of the circulation increase. Thus aside 
from the decrease of mean arterial pressure the 
changes following hexamethonium are directly 
opposite to those of apresoline. 

The increased cardiac output following 
apresoline results in an increase not only of renal 
but also of hepatic-portal blood flow, the latter 
being especially marked. Apresoline effects 
therefore: resemble the pyrogenic reaction. 
These hemodynamic changes are in contrast to 
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group the average iC pressure 1 
4.2 mm. Hg. Complications were oliguria 
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those of hexamethonium which produces a 
decrease of renal flow and negligible alterations 
in hepatic-portal flow. 


These divergent hemodynamic effects of 


hexamethonium and apresoline oppose and 
therefore tend to neutralize each other; while 
at the same time both act synergistically to 
reduce the blood pressure. These observations 
provide a rational basis for the use of such 
combinations in the treatment of hypertensive 
patients. 


RENAL CHANGES IN EXPERIMENTAL HyPERTEN- 
sion. -Melvin L. Goldman, Henry A. Schroeder and 
Gustave J. Damin,* MWHypertension Division, 
Departments of Internal Medicine and Pathol- 


School of 


Periodic biopsies were taken during a control 
period and yearly for five years in approximately 
fifty hypertensive dogs. Three groups were ob- 
served in which hypertension was induced by: 
(1) moderator nerve section (neurogenic); (2) a 
Goldblatt renal artery clamp or a silk pouch 
applied to only one kidney (renal); and (3) 
both nerve section and clamp or silk pouch on 
one kidney. Biopsies were taken subsequently 
from the contralateral kidney. The choice of 
dog was important (Schroeder and Goldman. 
Circulation, 5: 730, 1952). Zenker-formal fixative 
was used and Heidenhain azocarmine-aniline 
blue, periodic acid leukofuchsin, and hema- 
toxylin and cosin stains were performed on all 


biopsy specimens. 
The morphologic changes were 
noted in all groups of dogs in order of decreasing 


frequency: (1) thickening of the basement mem- 
brane of the glomerular capsule; (2) thickening 
of the basement membrane in the glomerular 
tuft, and (3) an increase in intercapillary sub- 
stance. No significant changes in the arterioles 
and no alteration in the juxtaglomerular com- 
plex or the tubular basement membrane was 
observed. Hypertension appeared responsible 
for the alterations; pyelonephritic areas were 
not considered. Changes began after six to 
twelve months and progressed slowly. 

Preliminary observations on renal biopsies 
from human subjects with arterial hypertension 
not related to primary renal diseases were taken 
at the time of sympathectomy. In all cases 
there was arteriolar sclerosis and thickening of 
the capsular basement membrane, and a slight 
. to moderate increase in intercapillary sub- 
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stance. No changes were observed in the base- 
ment membrane of the glomerular tuft. Whether 
or not the sequence of morphologic change is 
the same in the hypertensive human being as 
in the hypertensive dog will require further 
investigation. 
EFFECT OF ACUTE HEMORRHAGE ON HEPATIC 
Bioop FLow SPLANCHNIC OxyYGEN Con- 
SUMPTION OF THE Doc. L. W. Hamrick, Jr.* and 
J. D. Myers, Department of Medicine, Duke 
University School of Medicine, Durham, N. C. 
Attention has been focused on reduced blood 
flow and deficient oxygen supply to the liver as 
being important in determining the irreversi- 
bility of hemorrhagic shock and in producing 
many of the metabolic alterations in all types 
of shock. Therefore the changes in hepatic 
blood flow (HBF) and splanchnic oxygen con- 
sumption (SpO;) were determined eae the BSP 
extraction method in a series of dogs under 
chloralose anesthesia before and following a 
single acute hemorrhage of approximately 34 
to 63 per cent (average 48 per cent) of the blood 
volume. This type of hemorrhage was chosen 
because of its resemblance to acute hemor- 
rhagic shock in man. Thirty to sixty minutes 
following rapid arterial hemorrhage there was 
a consistent and highly significant reduction in 
HBF, usually greater than 50 per cent. Despite 
this there was no significant change in SpO; even 
with a 75 per cent decrease in HBF. The reduc- 
tion in HBF occurred at times in the absence of 
significant hypotension and was reversible by 
reinfusion. 


It is concluded that acute reduction of cir- 
culating blood volume produces a striking di- 
minution in HBF but does not alter oxygen 
consumption of the splanchnic area, and presum- 
ably the liver, due to the remarkable power of 
this area to increase the A-V oxygen difference. 
IMPORTANCE OF OXYGEN IN REGULATING 
BREATHING DURING Tissue Hypoxia. J. B. 
Hickam, Department of Medicine, Duke Uni- 
versity School of Medicine, Durham, N. C. 

Blood oxygen tension is usually considered 
relatively unimportant in regulating ventilation. 
This view derives from measurements made at 
rest in which large falls in arterial oxygen ten- 
sion evoke only moderate ventilation increases. 

The influence of oxygen in regulating breath- 
ing has been studied by substituting oxygen for 
air in various experimental situations; the re- 
sultant drop in ventilation volume is a measure 
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of the pre-existing stimulus or “tone.” Arterial 
blood gas values were followed. By this means it 
was found that a significant part of the ventila- 
tion volume during exhausting exercise is sup- 
- ported by this “oxygen tone,” although arterial 
oxygen remains within normal limits. Similarly, 
persons with severe congestive failure (orthop- 
neic) have much more of their ventilation 
(thirty-seven per cent in eight subjects) sup- 
ported by this “tone” than would be expected 
in normal subjects with the same arterial oxygen 
tension. The hyperpnea following release of 
occluding arterial tourniquets is markedly 
dependent upon “oxygen tone.” Preliminary 
results suggest that this also applies to the 
hyperpnea following re-expansion of plasma 
volume in dogs which have been in hemorrhagic 
shock. 

These results suggest the generalization that 
blood oxygen tension becomes very significant in 
regulating breathing when tissues with a large 
oxygen debt are open to the circulation. 


FURTHER OBSERVATIONS WITH THE USE OF 
Bivue 1n Bieepinc States. J. E. 
Holoubek, W. J. Hollis, Edwin F. Chanton and 
Richard B. Langford (introduced by Robert H. 
Bayley), Shreveport, La. 

A heparin-like material has been found in the 
blood in certain cases of thrombocytopenia with 
bleeding. The basic dye toluidine blue has been 
used to inactivate this material and stop the 


Toluidine. blue and/or protamine sulfate 
titrations were used for determination of the 
amount of the heparin-like-material in the blood 
stream. Seventy-two patients were studied; 
thirty-five were used as normal controls. Thirty- 
seven patients had abnormal bleeding tendencies 
with or without thrombocytopenia. Of these 
sixteen showed the presence of a large amount 
of heparin-like material in the blood streams 


and all of these patients had thrombocytopenia, — 


nine had leukemia, two toxic thrombocytopenia, 
two aplastic anemia, one acute miliary tuber- 
culosis of the bone marrow and one idiopathic 
thrombocytopenia. In all of these cases infusions 
of toluidine blue stopped the bleeding. Twenty- 
one patients with bleeding tendencies had a 
negative toluidine blue titration. The platelet 
count varied ‘from very low to normal. No 
response occurred with toluidine blue when 
given. 

The administration of toluidine blue was 


Southern Society for Clinical Research 


effective in stopping bleeding in cases in which 
the presence of heparin-like material was 
proven in the blood stream. 

CHEMICAL DETERMINATION OF URINARY CorTI- 
cosTerorps. B. N. Horwitt* and A. Segaloff. Endo- 
crine Research Laboratory, Alton Ochsner 
Medical Foundation, and the Department of 
Medicine, Tulane University, New Orleans, La. 

A number of methods have been described 
for the chemical determination of corticosteroids 
in urine.-One of these depends on the periodic 
acid oxidation of the alpha ketol side chain 
common to many of the adrenal steroids and 
all of the active adrenal steroids. Another 
chemical method depends on the reaction of 
phenylhydrazine in H;SO, with 17,21-dihy- 
droxy-20-keto steroids. 

A study has been made of the relative merits 
of these two methods. Simultaneous experiments 
were conducted to determine whether methods 
of extraction could be devised to subdivide the 
corticosteroids into total, free and conjugated 
forms. This fractionation was carried out. by 
extracting urinary aliquots with chloroform, 
butyl deal ae or both. In addition an enzymatic 
hydrolytic procedure which was developed in 
this laboratory was employed, using a bacterial 


preparation of (§-glucuronidase followed by 


extraction with chloroform. This not only gave 
higher values than the usual hydrolysis at pH 1 
but also resulted in lower blanks and colors 
which more closely resemble the standards. 
The periodic acid oxidation method appears 
to be more reliable than the phenylhydrazine- 
H;SQ, method for use with urinary extracts. 


PLAsMA LEVELS AND RELEASE OF LysOZYME FROM 
TUBERCULIN-INJURED LEUKOCYTES OF TUBER- 
CULOUS AND NON-TUBERCULOUs Humans. Grace P. 
Kerby and S. N. Chaudhuri,* t of 
Medicine, Duke University. School of Medicine, 
Durhan, N. C. 

By a method of detection of cell injury which 
depends on the release of intracellular sub- 
stances from injured cells into the surrounding 
medium, the effect of tuberculin and of staphy- 
lococcal toxin on human leukocytes from tuber- 


- culous and non-tuberculous subjects has been 


studied. The substance measured was a lyso- 
zyme-like enzyme. 

No significant difference between the leuko- 
cytes from tuberculous and : non-tuberculous 
subjects (p = >0.05) could be detected by the 
degree of injury resulting from two hours of — 
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in vitro exposure of to tuberculin 
(PPD, final dilution 15 +/ml.) or to staphy- 
lococcal toxin. In the presence of these sub- 
stances, as well as in control experiments, there 
was evidence of greater lysozyme activity with 
leukocytes from tuberculous subjects than from 
non-tuberculous subjects—controls 36 per cent 
+ 8 (tuberculous), 31 per cent + 10 (non- 
tuberculous), the difference being of possible 
significance (p = < 0.05). This was found to be 
due not to a difference in the amount of lysozyme 
released from the leukocytes but to an artefact 
resulting from a significantly greater lysozyme 
activity (p = < 0.01) in the 10 per cent autol- 
ogous plasma which was added to the leuko- 
cytes of tuberculous subjects as compared to that 
from non-tuberculous subjects. 


FURTHER STUDIES ON THE HYPERGLYCEMIA 
FACTOR OF THE PANCREAS. Robert F. Kibler* and 
J. D. Myers, Department of Medicine, Duke 
University School of Medicine, Durham, N. C. 

In a previous report it was demonstrated that 
an increase in net splanchnic glucose production 
(NSGP) accounts for the hyperglycemic effects 
of pancreatic hyperglycemic factor (HGF) in 
man. Further studies have shown that: (1) HGF 
by continuous intravenous infusion over a two 
to three and a half hour period in normal man 
produces a sustained outpouring of glucose from 
the liver with hyperglycemia. (2) Gluconeo- 
genesis from protein, as measured by splanchnic 
urea production, does not contribute signifi- 
cantly to the increased NSGP after HGF. 
(3) In a group of eighteen patients with moder- 
ate to severe parenchymatous liver disease the 
hyperglycemic response to HGF was very 
significantly reduced. This response gave better 
correlation with the actual pathologic process in 
the liver than did conventional liver function 
tests. (4) Five patients with complete obstructive 
jaundice and one patient with cholangiolitic 
hepatitis gave essentially normal responses to 
HGF. 

It has been suggested that HGF may play a 
role in the rebound of blood glucose from insulin 


mine, in doses which effectively block hyper- 
glycemia from moderate intravenous doses of 
epinephrine, does not prevent the rebound in 
NSGP from mild insulin hypoglycemia. This 
observation fits with the concept that some 
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rebound phenomenon; HGF is one of several 
possibilities for its explanation. 

EFFEcTs oF Compounps A, E AND F on 
MENTAL VIRAL INFECTION. Edwin D. Kilbourne, 
Division of Infectious Disease, Department of 
Medicine, Tulane University School of Medi- 
cine, New Orleans, La. 

Previous studies from this laboratory have 
demonstrated the paradox of increased virus 
multiplication and prolonged survival in chick 
embryos injected with compound E (cortisone). 
It has been established that the divergent effects 
of cortisone on viral increase and host survival — 
are separable by proper timing of cortisone 
administration. Specifically, injection of corti- 
sone prior to virus inoculation results in maxi- 
mally increased virus and earlier death; simul- 
taneous injection of cortisone and virus in the 
paradox of increased virus and prolonged 
survival; injection of cortisone eighteen to 
forty-two hours after virus in no viral increase 
and still longer survival. Studies of the related 
corticosteroids compound A (11-dehydrocorti- 
costerone) and compound F (17-hydroxycorti- 
costerone) have demonstrated inhibition of 
embryo growth and increased rates of Lee 
virus multiplication comparable to those ob- 
served with compound E. Viral concentrations 
four to sixteen times those of control eggs were 
demonstrable in different experiments by the 
hemagglutination technic. Of the three com- 
pounds, A has the greatest and F the least effect 
on embryo growth as measured by wet and 
dry weight determinations. There has been 
no observed correlation between growth inhibi- 
tion and viral increase. Under the experimental 
conditions employed it has not been possible to 
increase the survival time of virus-infected 
embryos with either compound A or F. The 
parallelism of action of compound A and the 
steroids therapeutically active in man is of | 
theoretical interest and is being explored further. 
INTERACTION OF SERUM WITH THE LEUKOCYTE 
INHIBITOR OF DESOXYRIBONUCLEASE AND THE 
Lupus ERYTHEMATOSUS CELL PHENOMENON. WN. B. 
Kurnick, Department of Medicine, Tulane 
University School of Medicine, New Orleans, La. 

Recently Kurnick, Schwartz, Pariser and Lee 
reported that extracts of human leukocytes 
which contain a desoxyribonuclease 
(DNase) inhibitor are capable of suppressing 
the lupus erythematosus (L. 
non which is characterized by depolymerization 


* 
| 
2 factor other than epinephrine produces this 


754 
of desoxyribonucleic acid. The interactions of 
the inhibitor with human sera and serum frac- 
tions were studied in an attempt to elucidate 
the role of the inhibitor in the L. E. phenome- 
non. It was found that the inhibitor was 
destroyed upon incubation with whole normal 
or L. E. serum but not on incubation with 
Cohn’s Fraction 1 prepared from these sera. 
Dialyzed Fraction u from L. E. serum is not 
capable of eliciting the L. E. cell phenomenon 
with washed white blood cells but does elicit the 
phenomenon if normal serum is added. Since the 
_ inhibitor is destroyed by proteolytic enzymes, 
which are present in whole serum but not in 
Fraction m1, it is probable that the observed 
effects of whole serum on the inhibitor are due 
to the normally occurring proteolytic enzymes. 
It is suggested that the factor in Fraction nu 
from L. E. serum, which is capable of eliciting 
. the L. E. cell phenomenon, may act indirectly 
by favoring the penetration into the leukocytes 
of proteolytic enzymes normally present in 
serum. These enzymes, then, destroy the DNase 
inhibitor, permitting the action of DNase. 


INVESTIGATION OF A CALCIuM INFUSION TECHNIC 
IN THE Stupy OF METABOLIC BONE DISEASE. 
Laurence H. Kyle, Leonard A. Erdman* and Marcus 
. Schaaf,* Department of Medicine, Georgetown 
University School of Medicine and Georgetown 
University Hospital, Washington, D. C. 

The mineral alterations which follow the 
infusion of calcium have been studied in a 
number of patients with and without metabolic 
bone disease. Blood and urinary calcium and 
phosphorus, as well as endogenous creatinine 
clearance, were measured before, during and 
after the intravenous administration of calcium 
gluconate. Patients were maintained on a con- 
stant intake of calcium and phosphorus during 
the entire test. Urinary collections were made 
for periods of twenty-four hours and during a 
portion of the day of infusion, collection periods 
were of one or two hours’ duration. A constant 
pattern of change was observed in patients with- 
out bone diséase. Serum calcium rose sharply 
during the infusion and about 60 per cent of 
the infused calcium was retained. Urinary 
phosphorus excretion decreased during the 
infusion and in most instances decreased 
phosphate excretion was reflected in the twenty- 
four-hour collection period. Serum phosphorus 
increased approximately 40 per cent and Te- 
mained elevated for several mowes. 
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Indication that hypercalcemia results in 
diminution of parathyroid activity is provided 
by elevation of serum phosphorus in the face 
of decreased urinary phosphate excretion. In 
two patients with hypoparathyroidism marked 
increase in excretion accompanied 
the infusion of calcium. In one instance of func- 
tioning parathyroid tumor there was minimal 
rise in serum phosphorus and no diminution of 
phosphate - excretion. Although very large 
amounts of the infused calcium were retained 
in osteomalacia, patients with osteoporosis 
demonstrated a degree of calcium excretion 
comparable with that which occurs in normal 
persons. 

These data indicate that application of the 
calcium infusion technic may be of value in the 
study of bone physiology and helpful in the 
investigation of metabolic bone disease. 

RENAL HEMODYNAMIC EFFECTS OF ARAMINE. 
W. R. Livesay* and John H. Moyer, Departments 
of Medicine and Pharmacology, Baylor Uni- 
versity College of Medicine, and the Cardiac 
Clinic of Jefferson Davis Hospital, Houston, Tex. 

Nor-epinephrine, a peripherally acting vaso- 
pressor agent, is an effective drug for the treat- 
ment of normal volemic shock but there is some 
evidence to indicate that renal vasoconstriction 
may accompany administration of this drug. 
Aramine (a monohydroxyphenylalkylamine) is 


also a potent peripheral acting vasopressor agent 


but the renal hemodynamic effects have not 
been studied. Therefore a comparative study on 
the renal hemodynamic response to nor-epi- 
nephrine and aramine was made. Glomerular 
filtration rate (GFR) was measured with inulin 
and renal plasma flow (RPF) was determined 
by para-aminohippurate clearance. Both nor- 
epinephrine and aramine were administered by 
continuous intravenous infusion to normal 
individuals. ‘Simultaneous electrocardiograms 
were recorded. 

The vasopressor action of aramine became 
manifest within ten minutes after the infusion 
was started and lasted fifteen to forty minutes 
after the infusion was discontinued, in contrast 
to the evanescent action of nor-epinephrine. It 
was found that, withan average increase in 
mean blood pressure to 150 per cent of the 
control values for eight normal subjects, there 
was an average decrease in RPF to 85 per cent 
of the control. The reduction in RPF was 
associated with a slight increase in GFR and 
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urine volume. The renal hemodynamic effects 
of nor-epinephrine were more pronounced. 
In eleven normal patients given nor-epinephrine 
infusion it was found that, with an average 
mean blood pressure of 136 per cent of the 
control level, there was a decrease in RPF to 
60 per cent of the control. However, urine 
volume and GFR were not significantly altered. 

It is concluded that with similar degrees of 


pressor action aramine produces less renal 


vasoconstriction than does nor-epinephrine. 


EFFEcts oF GLUCOSE AND FRUCTOSE ON AEROBIC 
Giyco.ysis Human LeEuKkocyTEs in vitro. 
Gordon R. McKinney, Samuel P. Martin and 
Rosalie Green (introduced by R. Wayne Rundles), 
Departments of Medicine and Physiology and 
Pharmacology, Duke University School of 
Medicine, Durham, N. C. 

were separated from the blood of 
healthy individuals without exposing the cells 
to wettable surfaces, anticoagulants or excessive 
gravitational force and suspended in plasma 
diluted 1:5 with Hanks’ solution for metabolic 
studies. 

The aerobic formation of lactate by intact 
cells was greater from glucose than from an 
equal concentration of fructose: 100 mg. per cent 

(final concentration) glucose yielded +0.740 
(40.107 s.e.) mols of lactate per ten million 
leukocytes per hour, whereas 100 mg. per cent 
fructose gave +0.469 (+0.06 s.e.) yx mols. 
Below physiologic levels lactate production was 
proportional to the amount of added glucose 
but above 80-100 mg. per cent the rate declined. 
However, lactate formation. with fructose in- 
creased directly until the concentration reached 
300 mg. per cent. When the two sugars were 
present together and the final concentration 
of each was 100 mg. per cent, the yield of 
lactate was equal to the sum of either alone. 
With broken cells aerobic glycolysis proceeded 
similarly with glucose or fructose, and the rela- 
tionship of lactate production to increasing 
concentrations of either hexose was qualitatively 
- similar to that of intact cells in the presence of 
glucose. 

These data indicate the existence of two 
separate, non-competing mechanisms 
glucose and fructose enter the normal human 
leukocyte. The greater utilization of glucose by 
the intact cell may indicate active absorption 
whereas fructose may diffuse passively into the 
cell. 
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Continuous ACTH TuHerapy oF CHRONIC 
GLOMERULONEPHRITIS WITH NEPHROTIC EDEMA. 
Arthur J. Merrill, Department of Medicine, 
Emory University School of Medicine, Atlanta, 
Ga. 


Six patients with chronic glomerulonephritis 
and nephrotic edema have been treated for two 
to eight months with a new continuous method 
of ACTH GEL administration. All except one 
patient had had three to ten ten-day intermit- 
tent courses of treatment followed by continued 
albuminuria and relapse into the edematous 
state. Duration of the disease varied from one 
to twenty months. Two patients had 
nitrogen retention and all had considerable 
albuminuria and edema. The patients were 
from nine months to four years of age. With 
some initial variations each was given an 
appropriate dose once daily until either free of 
albuminuria and hematuria or until a steady 
state of mild albuminuria was achieved. Then 
they were abruptly changed to ACTH GEL 
every other day and the dose reduced gradually. 
All have been free of edema since institution of 
this schedule whereas they had fluctuated be- 
tween edematous and dehydrated states with 
intermittent courses. Five have been without 
albuminuria for significant periods, except for 
occasional relapses accompanying colds or too 
rapid reduction of dose. These relapses were 
abolished promptly by temporarily increasing 
the dose. The sixth patient is clinically well but 
has a very faint trace of albuminuria. All have 
been normally active after a brief initial period. 
ANTIDIURETIC SUBSTANCES IN BLOOD AND PLASMA 
OF PATIENTS WITH CONGESTIVE HEART FAILURE 
AND Cirruosis. George L. Mitchell, Jr.,* Francis 
W. Fitzhugh, Jr.,* Oscar W. Freeman* and Arthur 
J. Merrill, Department of Medicine, Emory 
University School of Medicine, Atlanta, Ga. 

A study was undertaken in order to deter- 
mine: (1) if excess antidiuretic substances are 
present in the blood of patients with congestive 
heart failure or cirrhosis; and (2) the organ of 
origin of such substances. 

To avoid extraneous substances produced by 
chemicals when added to blood and the pitfalls 
of antidiuretic assays on the urine, approxi- 
mately 500 ml. of whole fresh antecubital vein 
blood or approximately 50 ml. of fresh internal 
jugular vein plasma were transfused rapidly 
into normal individuals in a state of water 
diuresis. Eleven studies using whole blood and 
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The donor group consisted of six convalescent 
patients without edema, nine patients with 
patients with Laennec’s cirrhosis. Urine flow 
studies and electrolyte excretion determinations 
were made in all recepients and renal clearance 
studies were carried out on those receiving whole 
blood. 

Blood or plasma from five of six controls were 
without antidiuretic effect while that from six 
of nine cardiac patients caused antidiuresis. 
The blood or plasma from three of four cirrhotic 
patients showed no antidiuretic effect. 

Our results indicate that an antidiuretic 
substance, presumably of posterior pituitary 
origin, is present in the blood of patients with 
congestive heart failure. The effects of jugular 


plasma were greater than those of peripheral 


blood. Further studies must be done with blood 
from cirrhotic patients. No evidence of other 
humoral substances affecting electrolyte excre- 
tion or renal clearance was found. 


RESULTS OF THERAPY WITH DIBENZYLINE IN 
HYPERTENSION COMPARED WITH OTHER AUTO- 
BLockinGc AGENTS. John H. Moyer, Sam I. 
Miller* and Ralph V. Ford,* Department of 
Pharmacology, Baylor University College of 
Medicine, Houston, Tex. 


8-chlorethylamine) administered orally has 
been used in the treatment of thirty-two patients 
with severe essential hypertension; 72 per cent 
responded with more than a 20 mm. Hg fall in 
mean blood pressure. In the standing position 
the blood pressure decreased to ‘less than 
150 mm. Hg systolic and 100 diastolic in 47 per 
cent of the patients. There was a high incidence 
of side effects, particularly tachycardia, and 
those related to the brain and gastrointestinal 
tract. Only 34 per cent of the patients felt 
sufficiently benefited to continue therapy for 
more than three months. ° 

Cerebral blood flow studies using the nitrous 
oxide method in the supine position showed no 
alteration in cerebral hemodynamics associated 
with reduction in blood pressure. Renal hemo- 
dynamic studies failed to show any alteration 
in the supine position. A comparison with other 
autonomic blocking drugs used in the same 
clinic indicates that the ganglionic blocking 
drug, hexamethonium, is the agent of choice 
when the drugs are administered orally. 
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ExcessivE Loss oF PROTEIN AND NITROGEN IN 
PERITONEAL FLUID DURING PERITONEAL IRRIGA- 
TION OF NEPHRECTOMIZED Docs. E. E. Muirhead, 
F. Jones,* J. A. Stirman* and W. Lesch,* Depart- 
ment of Pathology, Southwestern Medical 
School of the University of Texas, Dallas, Tex. 


The protein and total nitrogen content of the 
outflow fluid during peritoneal irrigation was 
determined in fourteen and sixteen dogs, 
respectively, (weight 8-19 kg.) up to fifteen 
days after bilateral nephrectomy. The fluid 
protein concentration remained fairly constant | 
within certain ranges, seeming to be an indi- 
vidual dog characteristic. The ranges were 1-3 
gm./L. in four, 3-6 gm./L. in six, 4-9 gm./L. 
in three and 8-12 gm./L. in one dog. The 
plasma protein concentration decreased by an 
average of 1.2 gm./100 cc. 

Preliminary observations indicate a decrease 
in the ratio of plasma: peritoneal fluid concen- 
tration of alpha, beta and gamma globulins, 
fibrinogen and albumin, resulting from no 
change or slight increase in plasma globulins 
and a decrease in plasma fibrinogen and 
albumin, plus an increase in fluid globulins and 
no change or increase in fluid fibrinogen and 
albumin. The total nitrogen concentration re- 
mained within certain ranges: 1-3 gm./L. in 
two, 1-7 gm./L. in two, 3-7 gm./L. in eight, 
1-9 gm./L. in three dogs and 5-12 gm./L. in 
one dog. The total nitrogen loss varied between 
50 and 211 gm. (average 118 gm.) in ten days. 

After nephrectomy dogs maintained by peri- 
toneal irrigation lose large quantities of plasma 
proteins and nitrogen in the irrigating fluid. 
EFFECTS OF PRESSOR AND DEPRESSOR AGENTS 
AND INFLUENCES ON PULMONARY AND SYSTEMIC 
PRESSURES OF NORMOTENSIVE AND HyPERTENSIVE 
Supyects. R. A. Nelson,* L. G. May,* Alene 
Bennett,* Mitsu Kobayashi* and Raymond Gregory, 
John Sealy Memorial Laboratory for Clinical 
Research, and the Department of Internal 
Medicine, University of Texas School of Medi- 
cine, Galveston, Tex. 

A study was made of the mechanism which 
spares the pulmonary circulation in essential 
hypertension, which may be due to absence of 
pulmonary vasoconstrictors or to selective 
systemic vasoconstriction. The effects on sys- 
temic and pulmonary pressures of six pressor 
agents, including angiotonin, psychogenic pres- 
sor effects under hypnosis, cold pressor action 
and four depressor agents were studied in twenty- 
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two hypertensive and normotensive subjects 
using pulmonary arterial catheterization. Sys- 
temic pressure elevation caused by angiotonin 
and other pressor agents, except pitressin, was 
accompanied by a corresponding pulmonary 
elevation. This is unlike essential hypertension. 
The PAm-PCm gradient was unchanged during 
pulmonary pressure elevations. No correlation 
between pulmonary pressure changes and known 
effects of these agents on cardiac output was ob- 
served. Pitressin and psychogenic pressor effects 
under hypnosis produced systemic hypertension 
acutely without associated pulmonary hyperten- 
sion. Systemic and pulmonary pressures dropped 
with the depressor agents. 

Our results suggest that angiotonin and other 
pressors used are not the substances which cause 
systemic hypertension (without pulmonary hy- 
pertension) in essential hypertension. Results 
with pitressin, however, indicate that at least 
one naturally occurring substance is capable of 
selectively raising the systemic pressure. Cen- 
trally induced hypertension also selectively 
elevated the systemic pressure. Pulmonary 
arterial and venous constriction are believed to 
be caused by the pressor agents used. 


CLINICAL AND SEROLOGIC OBSERVATIONS ON 
Five Cases or Hisroprasmosis. R. 7. Parker,* 
W. T. Raby,* J. B. Workman* and T. E. Wooa- 


ward, Section of Infectious Diseases, Department 
of Medicine, University of Maryland School of 


Medicine, Baltimore, Md. 

Five cases of pulmonary infiltration secondary 

to Histoplasma capsulatum infections have 
been observed for periods ranging from three to 
four years. Although the inciting organism was 
not isolated in any case, serologic diagnosis was 
established in all instances. A wide range in 
severity of clinical signs and symptoms was 
noted. Despite widespread pulmonary lesions 
which progressed to calcification no alteration 
in pulmonary function was demonstrable. Epi- 
demiologic studies upon four of these cases 
occurring in one family limited the source of 
infection to a rural chicken house. To our knowl- 
edge this is the first published report suggesting 
that histoplasmosis is endemic in Maryland. 
_ EFrect oF Various ANTIBIOTICS AND CORTISONE 
UPON BOTULINUM, TETANAL AND DIPHTHERIAL 
Toxins in Vivo. R. T. Parker, M. J. Snyder and 
A. M. Merideth, (introduced by Theodore E. Wood- 
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ment of Medicine, University of Maryland 
School of Medicine, Baltimore, Md. 

The efficacy of penicillin and several strepto- 
myces-derived antibiotics in the treatment of 
certain infections is now well established. How- 
ever, little is known regarding the effect of such 
drugs upon the toxemia of these infections. Ac- 
cordingly, aureomycin, chloramphenicol, neo- 
mycin, penicillin, streptomycin and terramycin 
were used in the therapy of botulinum, tetanal 
and diphtherial intoxications of laboratory 
animals to determine if any beneficial or 
deleterious alteration in the course of these 
entities could be produced. 

Mice given minimal amounts of purified 
botulinum and tetanal toxins and treated with 
the maximal tolerated quantities of the afore- 
mentioned drugs showed no alteration of 
response compared with control mice receiving 
toxin alone. Furthermore, these antibiotics did 
not affect diphtherial intoxication in guinea 
pigs. Cortisone has been shown to exert an 
ameliorating effect upon the toxemia of patients 
with typhoid fever and pneumonia. However, 
in mice and guinea pigs administration of this 
corticoid did not alter the effect of diphtherial, 
tetanal and botulinum toxins. 


TREATMENT OF ACUTE CEREBRAL VASCULAR 
and Louis L. Battey,* Department of Medicine, 


found decreased in patients with cerebral vascu- 
lar accidents (CVA). In order to determine 
their therapeutic value vasodilator agents 
known to increase CBF were studied in control 
subjects and patients with CVA. Intravenous 
administration of 600 to 900 cc. of 3 per cent 
NaHCO, in five patients with CVA preduced 
moderate increases in CBF without definite 
clinical improvement. In contrast 3 per cent 


‘NaHCO; or 500 cc. of 44 molar sodium lactate 


produced marked increases in CBF in normal 
subjects. Inhalation of 5 per cent CO:, known 
to increase CBF, caused excessive dyspnea and 
hypertension in patients with CVA. Carbon 
dioxide in 3.5 per cent concentrations was usually 
well tolerated and produced a slight increase in 
CBF and decreased A-V oxygen difference in con- 
trol subjects. Seven of twelve patients with CVA 
given 2.5-3 per cent CO; appeared to have 
improvement in muscle strength, coordina- 
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tion and speech during thirty to sixty minutes 
of inhalation. 

It is suggested that diseased cerebral vessels 
may be less responsive than normal vessels to 
intravenous NaHCQO;. Low concentrations of 
CO; may have effects on cerebral function other 
than vasodilation and appear worthy of trial in 
patients with CVA, particularly in those with 
marked hyperventilation. 


DYNAMICS OF THE RELAXATION PHASE OF THE 
Human Heart. J. Rush Pierce (introduced by 
T. R. Harrison), Department of Internal 
Medicine, Medical College of Alabama, Bir- 
mingham, Ala. 

events as measured by the carotid and jugular 
pulses, heart sounds, ballistocardiogram, elec- 


trocardiogram and precordial pulse tracings. 


The results are outlined: 
Early Late 
Protodiastole | Isometric Isometric 
Relaxation | Relaxation 
Carotid and jugular Sudden fall to Rising to the 
the incisural jugular V 
notch wave 
Headward Footward Headward 
EK Y—posterior basal left | Either in or | Outward Outward 
t 
EK Y—right ventricle Inward Inward 
EK Y—tight auricle Outward Inward Inward 
Precordial movements Outward Inward ex- | Either in or 
cept atapex| out 


assuming that the cardiac muscle bundles relax 
in an orderly sequence. Relaxation probably first 
begins in the lower interventricular septum, 
papillary muscles and apices of both ventricles. 
As the major part of the superficial muscles 
relax there is elongation of the heart with 
counterclockwise rotation. It seems likely that 
the deep muscle bundles ‘relax last, during the 
latter half of isometric relaxation. 


Errect oF PorasstumM DEPLETION IN EssENTIAL 
HYPERTENSION. Arthur Ruskin and Belle Ruskin 
(introduced by Raymond Gregory), of 
Medicine, University of Texas, Medical — 
Galveston, Tex. 

Study of-the relation of potassium availability 
to clinical hypertension is justified by: (1) re- 
ciprocal relations of serum sodium and potas- 
sium in adrenocortical hyper- and hypoactivity, 
with ing arterial hyper- and hypo- 
tension; (2) the hypotensive effects of sodium 
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depletion (! (Ruskin et al., 1952) and of potassium 


depletion in experimental animals (Friedman 
et al., 1951); (3) the insufficiently studied 
possible intermediation of hypopotassemia in 
the hypotensive action of KCNS (Ruskin and 
McKinley, 1947). 

In a study over a period of months potassium 
depletion was accomplished in twelve cases of 
essential hypertension by means 

of: (1) a low potassium diet; (2) oral administra- 
tion of 60-120 gm. daily of a potassium-free 
cation exchange resin (Win 3 000): and (3) rare 
injections at two- to three-day intervals of 2 cc. 
of mercaptomerin. The arterial pressures fell 
30 mm. systolic and 20 mm. diastolic in the 
majority of cases, parallel to the developing 
hypopotassemia which fell as low as 2.5 to 3.0 
mEq./L. The severer hypertensives were in 
general more resistant. Sodium intake as high 
as 575 mEq./day or as low as 18 mEq./day did 
not alter the arterial pressure or the hypokalemic 
effects of potassium depletion. | 


CEREBRAL CIRCULATION AND METABOLISM IN 
CHRONIC PULMONARY DISEASE WITH OBSERVA- | 
TIONS ON THE EFFECTS OF Mitp EXERCISE. 
P. Scheinberg, J. Blackburn,* M. Rich* and 
M. Saslow,* Department of Physiology, Uni- 
versity of Miami School of Medicine, Coral 
Gables, Fla. 
alterations in blood O: and CQsz tensions. 
Changes in these gas-tensions are known to in- 
fluence cerebral circulation and metabolism pro- 
foundly in acute experiments. Cerebral blood 
flow and metabolism were measured by the 
original nitrous oxide technic in thirteen subjects 
and by the integrated sampling technic modi- 
fication in nine other subjects with chronic 
exercise. These patients were not studied until 
they had achieved a stable clinical state. 
There were no sigriificant changes from 


normal in cerebral blood flow, oxygen con-— 


sumption or vascular resistance, although per 
cent arterial oxygen saturation, arterial pO; 
and COs; content were altered from normal. 
There was a satisfactory correlation between 
cerebral blood flow and pCQOs, and between | 
cerebral vascular resistance and pCQOs, but 
none between pOs and cerebral blood flow or 
per cent arterial oxygen saturation and cerebral 
blood flow. Mild exercise produced no changes 
in cerebral metabolic functions. There were no . 
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significant differences in cerebral vascular or 
metabolic functions in the two groups measured 
by the different nitrous oxide technics. Electro- 
encephalograms on eight of the — were 
all within normal limits. 


Gastric FUNCTION AND THE SELECTION OF THE 

_SuRGICAL PROCEDURE OF CHOICE IN PepTIC 
_ Utcer. Arthur M. Schoen (introduced by J. M. 
Kinsman), Departments of Surgery and Medicine, 
University of Louisville School of Medicine, 
Louisville, Ky. 


Surgery for peptic ulcer is intended to depress 


gastric acidity and motility. Gastroenterostomy 
with either partial gastrectomy or vagotomy 
usually produces these changes. Gastric function 
is regulated principally by the humoral and 
vagal phases, and removal of the predominant 
phase would be expected to reduce gastric 
phase. 


Detailed studies of gastric function have been 
made by use of an experimental method which 
utilizes the principle of dilution and emptying 
of an identifying test meal. Rates of secretion 
and emptying are calculated by formulas. The 
accuracy of the method is about 94 per cent. 
The gastric response to maximal histamine and 
to insulin hypoglycemia stimulation has been 
measured. A greater response to histamine is 
designated as predominantly humoral, and a 
greater insulin response as predominantly vagal. 
Preoperative studies on 100 persons with peptic 
ulcer indicated sixty-five predominantly vagal, 
and these subsequently had vagotomy; twenty- 
nine were humoral and had subsequent partial 
gastrectomy; and nine were equal, six having 
subsequent partial gastrectomy and vagotomy, 
and three gastrojejunostomy alone. 

During a six and a half year follow-up period 
there have been three recurrences after com- 
plete vagotomy, one after partial gastrectomy, 
one after combined gastrectomy and vagotomy, 
Errect oF ACTH anp CORTISONE ON THE 
Course OF DissEMINATED Lupus ERYTHEMATOSUS. 
Theodore B. Schwartz, Department of Medicine, 
Duke University School of Medicine, Durham, 
N. C. 

Twenty patients with disseminated lupus 
erythematosus (L. E.) have been observed over 
periods ranging from one to twenty-eight 
months. Of the eleven patients who still survive, 
nine are in remission. The 
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tions are emphasized: (1) L. E. may present 
itself as a chronic disease; five patients have 
lived more than six years after onset. (2) One- 
fourth of the group spent 35 to 93 per cent 
(mean 67 per cent) of the time prior to hor- 
monal therapy in remission. (3) In forty of 
forty-eight (85 per cent) courses of ACTH or 
cortisone therapy, a favorable initial response 
occurred and the disease was initially modifi- 
able in 90 per cent of the patients. (4) No 
patient with active L. E. has lived longer than 
one month after nsive to 
hormonal therapy. (5) Of the seven patients 
observed at the time of death uremia appeared 
to be the major contributing factor in five. (6) . 


-Secondary infection occurred in 80 per cent of 


‘the patients and in 70 per cent the urinary tract 
was involved. Prior to therapy the patients 
spent 37 per cent of their time in remission; 
after institution of therapy, 80 per cent. Despite 
occasional wide variations, it seems justifiable 
to conclude that ACTH and cortisone therapy 
has significantly contributed to the maintenance 
of remission in these patients. 


ComPARATIVE EFFECTS OF L-NOR-EPINEPHRINE, 
SYNTHETIC L-EPINEPHRINE, AND U.S.P. 
NEPHRINE UPON CEREBRAL BLoop FLOW AND 
METABOLISM IN Man. Willis Sensenbach, Leonard 
Madison and Lamar Ochs (introduced by Andres Goth), 
Department of Medicine, Southwestern Medical 
School of the University of Texas, and the 
Department of Medicine, Veterans Administra- 
tion Hospital, Dallas, ‘Tex. 

The effect of the intramuscular administration 
of L-nor-epinephrine, synthetic L-epinephrine 
and U.S.P. epinephrine upon cerebral circula- 
tory and metabolic functions in normal healthy 


males has been determined by the nitrous oxide 


technic for the measurement of cerebral blood 
flow. The studies were made in the following 
manner: immediately after a control cerebral 
blood flow determination L-nor-epinephrine, 
synthetic L-epinephrine or U.S.P. epinephrine 
in oil was administered intramuscularly in 
amounts varying from 600 yg. to 1,400 yg.; 


_ fifteen to twenty minutes later the experimental 


blood flow measurement was made. Studies 
that have been made in a total of forty-one 
subjects, thirteen of whom received L-nor- 
epinephrine, thirteen, synthetic L-epinephrine 
and fifteen, U.S.P. epinephrine. — 

The data show that L- is a 
potent cerebral vasoconstrictor. Mean CBF was 
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reduced 21 per cent owing to a disproportionate 
increase in mean CVR (64 per cent) above 
mean MABP (31 per cent). Mean CMRO,; was 
unaltered because of a compensatory increase 
in mean arteriocerebral venous oxygen differ- 

ence. Synthetic L-epinephrine, in contrast to 
had no significant effect 
upon cerebral hemodynamics or metabolism. 
The sole change of significance was a small 
reduction in mean MABP. The cerebrovascular 
effects of synthetic L-epinephrine and U.S.P. 
epinephrine contaminated with nor-epinephrine 
are identical. 


STupIESs ON THE CONTRACTILE PROTEINS OF 
Heart Muscie. Max Taeschler* and R. J. Bing, 
Departments of Medicine and Physiology, 
Medical College of Alabama, Birmingham, Ala. 

Some of the physiologic properties of the 
contractile proteins, actomyosin, have been 
studied on the extracted heart muscle prepara- 
tion of the dog. Contractions could be elicited 
only with adenosinetriphosphate (ATP) but not 
with electric stimuli, epinephrine or acetylcho- 
line. This indicated that the normal physiologic 
mechanism of excitation had been lost and that 
the contraction process was initiated by direct 
- interaction between ATP and the contractile 


proteins. 

As with fresh muscle the speed of contraction 
decreased with increased load; the work of the 
isotonically contracting preparation increased 
with rising tension and decreased after an 
optimal load was exceeded. Prolonged stretch 
during the extraction, leading to increased fiber 
length, resulted in greater work of the extracted 
muscle preparation. Extracted heart muscle 
strips from hearts of dogs in acute 
failure performed less work than strips obtained 
from hearts of normal animals. | 

The essential similarities between extracted 
and fresh heart muscle suggest that many of the 
physiologic properties of fresh heart muscle are 
due to inherent qualities of the contractile 
proteins. 
‘ComMPARATIVE EFFECTS OF PRESSOR AND DEPRES- 
sOR SUBSTANCES ON PULMONARY VASCULAR PREs- 
SURES OF NORMOTENSIVE AND EXPERIMENTAL 
Hypexkrensive Docs. A. P. Thaddeus,* L. G. 
May,* Alene Bennett,* Mitsu Kobayashi* and 
Raymond Gregory, Department of Internal Medi- 
cine, University of Texas School of Medicine, 
Galveston, Tex. | 

Pulmonary artery pressure is normal in essen- 
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tial hypertension. The pulmonary pressure 
responds as does the systemic pressure to several _ 
pressor and depressor agents in normotensive 
and hypertensive individuals. Vasoconstriction 
in the pulmonary vascular system and back 
pressure from a failing left ventricle have been 
proposed as. possible mechanisms by which 
epinephrine increases pulmonary pressure. | 
Pulmonary arterial (PA), pulmonary “capil- 
lary’ (PC), and pulmonary “end” vein (PVC) 
pressures were measured in ten normotensive 


_ and four experimental renal hypertensive dogs. 


Chromatographically purified angiotonin, eri- 
nephrine and nor-epinephrine increased all of 
these pressures. Tetraethylammonium bromide 
and _ theophylline ethylenediamine decreased 
these pressures. 

PAm, PCm and PVCm elevations may be 
due to arteriolar constriction and venous con- 
striction of the pulmonary circulation. Right 
atrial, superior and inferior vena caval pressures 
were measured and the response to pressor and 
depressor agents was the same as that of the 
pulmonary circulation. The pressure in the 
inferior vena cava always rose before and to a 
greater degree than the right atrial or superior 
vena caval pressures (two dogs). 

We conclude that the increased systemic 
venous pressure is due to venoconstriction and 
not to right ventricular failure, and that in- 
creased pulmonary arterial and venous pressures 
following pressor agents is due to vasoconstric- 
tion rather than to left ventricular failure. 
The invariable decrease in PAm and PCm 
following tetraethylammonium bromide and 
theophylline ethylenediamine must be ascribed 
left ventricular function. 


Rapiorusipium (Rb*) as A TRACER OF Poras- 
SIUM IN MAN WITH AND WITHOUT CHRONIC Con- 
GESTIVE Heart Faiure. S. A. Threefoot, C. T. 
Ray and G. E. Burch, Department of Medicine, 
Tulane University School of Medicine, New 

The short half-life of K*? makes it unsuited 
for the study of potassium metabolic phenomena 
over prolonged periods. Because of the chemical, 
physiologic and pharmacologic similarities. of 
Rb and K, Rb** was used alone and simultane- 
ously with K* to investigate the reliability of 
Rb* as a tracer of potassium. Studies were 
made in subjects with and without congestive 
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: heart failure under metabolic balance studies ‘ 


which included measurements of Cl, Na, K 
and water. 

In simultaneous studies of the rapid transfer 
of Rb** and K* in plasma, erythrocytes and 
whole blood, the two isotopes showed indis- 
tinguishable turnover rates. The transfer rates 
of Rb** and K* are quantitatively defined in 
these studies, being the same for the controls 


and the patients with heart failure. The biologic 


half-life of Rb** measured for the plasma, ery- 
throcytes and whole blood was found to be 
approximately thirty days in all subjects. A 
study of renal potassium metabolic phenomena 
obtained from urinary excretion and K and 
Rb*®* clearance rates revealed qualitative simi- 
larities but quantitative Giperences between K 


and 


These data indicate that Rb** can serve 
useful purposes in a study of potassium meta- 
bolic phenomena requiring prolonged observa- 
tion and that Rb*® enters in the potassium 
metabolic pool in spite of differences in their 
behavior. 


Stupies OF HumMAN SERUM FOLLOWING ORAL 


ADMINISTRATION OF VITAMIN Bi3. W. G. Unglaub, * 
H. L, Rosenthal® and G. A. 
of Medicine, Tulane University School of 
Medicine, New Orleans, La. 


Mean vitamin Bj: activity in serum in thirty 
normal subjects was 0.20 myg./ml. (range 0.08 
to 0.42); in subjects with macrocytic anemias 
values ranged from 0 to 0.08 myg./ml. 

Following oral administration of vitamin Bi: 
the changes in serum levels of normal subjects 
were as follows: after 3,000 ug. moderate in- 
creases in three (to 0.90, 0.75, and 0.68 myg./ 
ml.), slight increases in two (to 0.59 and 0.56 
myg/ml.) and no change in one; after 1,000 ug. 


- slight increases of doubtful significance in two 


subjects; after 500 yg. no significant increase in 
two subjects. 

In patients with pernicious anemia the follow- 
ing changes were observed: after 3,000 yg. a 
marked increase in one subject (0.02 to 1.54 
myg./ml.) and a moderate increase in another 
(0.05 to 0.46 myg./ml.); after 1,000 ug. a 
marked rise in one subject (0.01 to 0.83 myg./ 
ml.); after 500 yg. a slight rise (0.07 to 0.32 
myg./ml.) in one of two subjects. Single doses 
of 3,000 ug. stimulated a marked hematologic 
response. Doses of 1,000 wg. and 500 ug. were 


less satisfactory. Administration of vitamin 


in ten hourly doses of 50 yg. resulted in a slight 
1953 
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increase in serum levels in one patient with | 
pernicious anemia and no significant increase 
in one normal subject. 

ErrecT OF SURFACE ON THE Direct BALLISTO- 


CARDIOGRAM. Rhett P. Walker (introduced by T. R. 
Harrison), Department of Internal Medicine, 
Medical College of Alabama, Birmingham, Ala. 

The effect of surface on the direct ballisto- 
cardiogram has been studied. Certain healthy 
young adults whose ballistocardiograms had an 
abnormal oscillatory pattern when recorded 
on a hard, flat surface became normal 
when placed in a sand bed. Changes in the . 
ballistocardiographic pattern were observed in 
some subjects when they folded their arms 
while lying on the hard, flat surface, thus chang- 
ing their points of suspension. When lying in 
sand folding of the arms.did not cause significant 
changes. The vibratory motion of cadavers 
studied on several types of surfaces demonstrated 
that sand had two effects: it produced a definite 
damping and tended to increase the vibratory 
frequency of the body. 

It was shown that the commercial coil magnet 
pickup with 25 microfarad capacitor produces 
a tracing which is a mixture of velocity and 
displacement. A bellows air-conduction system 
was designed and built which is quite satis- 
factory for the recording of the displacement 


ballistocardiogram. 
_ It seems apparent from these observations 


‘that considerable caution should be used in the 


interpretation of the direct ballistocardiogram 
until the extrinsic factors which may modify it 


have been minimized. 


Dous.e Systotic Murmur In INTERVENTRICU- 
LAR SEPTAL Derect. Kathryn W. Willis (intro- 
duced by T. R. Harrison), Department of Internal 
Medicine, Medical College of Alabam, Birming- 
ham, Ala. 

An adult patient with a loud systolic murmur 
as the result of an interventricular septal defect 
has been studied with sound tracings, ballisto- 
cardiograms, electrokymograms and precordial 
pulsations as well as intracardiac catheterization. 

Sound tracings recorded from the second, 


third and fourth interspaces at the left sternal 


margin reveal certain consistent variations in 
the character of the murmur which suggest 
alternating right to left and left to right shunts 
of blood. Oxygen saturation of ventricular blood 
supports the assumption that both types of 


+ 


162 


shunt exist. The murmur begins with but does 
not completely mask the first sound in all areas. 
In the initial phase of the murmur (during 
isometric systole) the intensity is low and be- 
comes markedly accentuated with ejection 
systole. There is another break in the intensity 
of the murmur about the peak of the carotid 
pulse tracing such that the murmur may at 
times have a double crescendo-decrescendo ap- 

within the phase of systole. The second 
sound is masked by the murmur which appears 
to extend inte protodiastole. 

Correlations of the murmur with the right 
kymograms and records of precordial pulsations 
show changes compatible with right to left and 
left to right shunts. 
HEMATOLOGIC RESPONSE IN HyPOPLASTIC ANEMIA 
DURING CORTISONE THERAPY, W. L. Wilson,* 


J. F. Gamble* and R. A. Hettig, Department of. 


Medicine, Baylor University College of Medicine, 
and the Veterans Administration Hospital, 
Houston, Tex. | 

Because of various reports that cortisone may 
stimulate the bone marrow five cases of idio- 
pathic hypoplastic anemia were treated with 
cortisone. Two patients showed no response, 
one showed a transitory rise in hemoglobin 
and neutrophils, another showed only a transi- 
tory rise in neutrophils, but the fifth case had 
an early marked rise in the total leukocyte 


count, later followed by a rise in the platelet- 


count and the percentage of reticulocytes. 
When cortisone was discontinued, there was a 
return to control levels of these blood elements. 
_ These results were reproduced in each of five 
courses of cortisone therapy. 

During the initial forty-eight hour period of 
the second course of cortisone therapy, total 
leukocyte and Arneth counts were done at fre- 
quent intervals and it was determined that the 
increase in the leukocytes was due almost en- 
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tirely to an increase of the one- and two-lobed 
neutrophils. Serial bone marrow aspirations 
were also done on this patient and after the first 
course of cortisone an apparent increased cellu- 
larity of the aspirated marrow developed and 
persisted. This suggested that the rise in the 
neutrophil count was due to the formation and 
release of new cells. 


OBSERVATIONS ON AN ExtTrRaAcT Possessinc 
TENT ProTeoLyTic Activiry DERIVED FROM 
PSEUDOMONAS AERUGINOSA. Ellard M. Yow and 
Edna S. Townsend,* Department of Medicine, 
Baylor University College of Medicine, and the | 
Ben Taub Infectious Disease Laboratory, Jef- 
ferson Davis Hospital, Houston, Tex. 

It has been observed clinically that if a third 
degree burn or open wound is contaminated 
with Pseudomonas aeruginosa the damaged 
tissues are sometimes replaced by healthy 
granulation. At the same time attempts to apply 
skin grafts in the presence of this infection are 
frequently unsuccessful. These observations led 
to investigation of the proteolytic properties of 
various strains of P. aeruginosa. 

A number of strains of pseudomonas were 
studied and revealed that a filtrate of a broth 
culture of all the strains possessed the ability 
to liquefy gelatin. A crude extract from one 
strain, isolated from an infant with gangrene of 
the skin due to pseudomonas, possessed pro- 
teolytic activity in dilutions up to 1:10,000. It 
was found to lyse blood clots, plasma clots, 
coagulated serum and coagulated human skin 
and muscle. Stability to changes in temperature 
and pH was observed and the active proteolytic 
substance could be consistently produced when 
the organism was subcultured in artificial media, 
the maximal titer being reached at about five 
days. 

This substance has possible a to 
the débridement of thermal and physical 
injuries in living animals. 
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Case Reports 


Chronic Keratoderma Blenorrhagica with 
Ankylosing Polyarthritis Deformans’ 


Report of a Case with Autopsy Findings 
S. P. Srusss, m.p., W. C. Corwin, M.D. and E. B. HANAN, M.D. 


Fayetteville, Arkansas 


ERATODERMA blenorrhagica is known 
principally to dermatologists. The case 
under consideration is reported because 
it is believed that internists should be reminded 
once more of the occasional occurrence of this 
disease and that they should be fully cognizant 
of its seriousness. 

Keratoderma was first described 
by Vidal in 1893.' Ladany and Hughes’ gave 
the most com ive review of the subject 
and, as of 1946, were able to collect 166 cases 
reported in the literature. Since that time, with 
increased awareness of the disease, there have 
been many more reports. The question as to its 
etiology is not absolutely settled but most indica- 
tions are that the disease is gonorrheal in origin. 
If the gonococcus is accepted as the etiologic 
agent, the incidence of keratoderma blenor- 
rhagica is said to be one per 5,000 to 7,500 cases 
of gonorrhea.** As is the case with Reiter’s 
disease, women demonstrate an unexplained 
comparative immunity, the ratio in kerato- 
derma being about 15 men to one woman.’ 
Individuals in their twenties and thirties are 
most susceptible.** In recent years penicillin 
has received much favor as a therapeutic agent 
in this disease but reports of several observers 
indicate that results are variable.*“"' 


CASE REPORT 
The subject of this report was a well developed, 


well nourished twenty-four year old white man, | 


who was admitted to the Fayetteville Veterans 
Hospital in November, 1947, with the chief 
complaint of “swelling and painful right 
and left ankle.” He gave a history of developing 


Spring field, Missouri 


a urethral discharge approximately five weeks 
prior to admission, following sexual exposure. 
He went to his local physician who treated him 
for uncomplicated , gonorrheal urethritis. He 
received 200,000 units of aqueous penicillin in 
divided doses. Following this the discharge did 
not subside completely, and four or five days 


later he felt migratory joint pains. His physician 
administered sulfathiazole for three days plus an 


additional million units of penicillin. Approxi- 
mately one month after the onset of pain the 
patient was admitted to the hospital. 

Examination on admission revealed an am- 
bulatory, young adult male. The left ankle was 
slightly swollen and tender on manipulation, 
and there was localized fever. The right knee 
was similarly swollen but to a more marked 
degree. There was no fluctuation. A thin, 
whitish, urethral discharge was noted which 
microscopically revealed a few pus cells but no 
bacteria. Between the date of admission in 
November, 1947, until transfer to Wadsworth, 
Kansas, V. A. Hospital in December, 1948, he 
had repeated courses of sulfadiazine, penicillin, 
streptomycin, dihydrostreptomycin, aureomycin 
and BAL without effect. In fact his joints showed 
increasing involvement, necessitating confine- 
ment to a wheel chair and finally to bed. His 
temperature ran from 101 to 103°r. and the 
sedimentation rate remained around 35 to 
40 mm. per hour. Daily diathermy to various 
joints did not im the situation. 

In mid-December, 1947, some excoriation 
and desquamation of the plantar surfaces of the 


progressed so that they ultimately affected the 


* From the Medical Service, Veterans Administration Hospital, Fayetteville, Ark. Reviewed in the Veterans 


Administration and 


with the approval of the Chief Medical Director. The statements and conclusions 


published by the authors are the result of their own stady and do not necessarily veflect the opinion er policy of the 


Veterans Administration. 
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feet as a whole, and concomitant involvement 
of the hands was noted. There was considerable 
desquamation of the superficial layers and loss 
of the nails of the fingers and toes. A papilliform 
transformation of the deeper layers of the skin 
was noted; and the pain and swelling of the 
wrists, shoulders and elbows progressed. In 
February, 1948, the patient complained of con- 
siderable pain of all major joints and definite 
papilliform keratotic skin lesions were seen on 
the plantar surfaces of the feet and the palmar 
surfaces of the hands, as well as along the lateral 
aspect of the legs and thighs. A purulent, foul- 
smelling discharge could be expressed from 
these areas. There was a lesser keratotic reaction 
involving the remainder of the surface of the 
body, including the scalp. By this time various 
‘wet compresses and ointments, including anti- 
histaminics, had been applied locally; but they 
failed to heal the cutaneous lesions. In March, 
_ 1948, deformity of all the major and minor 
joints of the extremities was noted, particularly 
of the knees, which were becoming slightly ab- 
ducted. The patient was given Hubbard tank 
baths daily; and due to the severity of the 
joint pains it required from that time on four 
attendants to lift the patient on and off the cart 


ously as Psoriatic 
and keratoderma blenorrhagica. 
In December, 1948, the patient was transferred 
to the Veterans Hospital at Wadsworth, Kansas, 
where he would be under the continuous guid- 
ance of dermatologists who were not constantly 
available in Fayetteville. There various anti- 
biotics, ointments and other local medications 
were employed, as suggested by visiting con- 
_ sultants, in an attempt to improve the patient’s 
condition. Improvement was not attained. The 
patient also received massive doses of vitamins 
A and D. Cultures of the skin and blood for 
fungi were made and reported as negative. He 
was then taken to Kansas City for presentation 
to the Kansas City-St. Louis Dermatological 


Conference, where many dermatologists _re- 
viewed his case and offered their suggestions as 
to therapy. As a result, in May, 1949, fever 
therapy was begun, the patient being placed 
in a heat cabinet at 105°r. for one to three hours | 
every other day, as his condition would permit. 
He did not tolerate this because of weakness and 


a 
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lassitude, and after five treatments it was 
discontinued. 

As the patient’s condition became worse, in 
January, 1950, he was transferred back to 
Fayetteville. . Here examination revealed the 
patient was more emaciated and that he had 
apparently progressively gone downhill, since 
last a year previously. He was ex- 
tremely crippled and deformed and complained 
of considerable pain in his joints. Due to ankylo- 
sis of the elbows he was unable to feed himself. 
The legs were held in a position of 90 degrees 
abduction, and 90 degrees flexion at the knees, 
with external rotation in relation to the thighs. | 
There was ankylosis of the knees and ankylosis 
and enlargement of the interphalangeal joints. 
The nails were loose from the beds. There were 
heavy crusted areas on the ankles, the lower 
third of the legs, the lateral aspects of the thighs 
and, to a lesser degree, on the arms, face, ab- 
domen and chest. The involved areas of the legs 
and thighs were considerably thickened with 
papilliform projections and with granulation 
tissue surrounded by purulent, crusted material. 
The patient required ever increasing amounts 
of codeine and pantapon for relief of pain. His 
appetite remained fairly good. He was afebrile 
but continued to have an elevated sedimenta- 
tion rate, still averaging 35 mm. per hour. 
X-rays of the major joints now revealed gen- 
eralized demineralization of moderate severity. 

He began having episodes of projectile vomit- 


ing in April, 1950, from which he would rally 


without any residuals. On August 1, 1950, he 
complained of more severe pain and required 
narcotics more frequently. He then became 
stuporous and could be aroused only with some 
difficulty. Later he could not be aroused at all, 
although narcotics were withheld. On some 
days he was mentally clear and on others 
practically comatose. He became irrational on 
August 15th and hallucinated. Nine days later 
he went into a deep coma and expired. 


NECROPSY FINDINGS 
The severe malnutrition, emaciation and 
marked deformity as noted clinically were of 
course quite manifest. It was found that all the 
large joints of the upper and lower extremities 
and many of the small joints were ankylosed. 
The keratotic areas of the skin were of especial 
interest in that they revealed many papilliform 
projections surrounded by thick, yellowish 
exudate when scraped with the blunt edge of a 
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moderate perivascular infiltrations of lymphoid 
and plasma cells, especially about the dilated 


capillaries. The hair follicles and the sebaceous 


three years despite devastating pain, repugnant 


disfiguration, extreme deformity and emacia- — 


tion, is reported. 
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knife. This finding was most marked on the REFERENCES 
° thighs, legs, ankles and feet. There was ad- 
vanced desquamation of the skin of the face, 
neck, upper extremities and trunk. The skin of 
the legs was for all practical purposes necrotic. 
Great sloughs were easily removed with a blunt 
instrument, revealing underlying muscle, ten- 
dons and bone. Sloughing was also noted in oval 
areas of greenish discoloration on the dorsum SCOMAZZONI, 1. Considerazioni sulla patogene 
of the feet. There was far advanced atrophy of della _cheratodermia blenorrhagica. Gior. ital. 
the voluntary muscles, heart, adrenals, gastro- 
intestinal tract, bladder, prostate and seminal 
vesicles. 

The histologic features,'*-'* were considered 7. Fremrzicn, A. W., Scuwartz, S. and Stein-_. 
to be compatible with the clinical diagnosis of ROCKER, ©. Penicillin in the treatment of 
revealed severe hyperkeratosis and papillomato- 
sis. The rete pegs were atrophic. The papillae 
were thin, and the capillaries were dilated and 

SUMMARY | 

1. Keratoderma blenorrhagica, a rare disease, 

is briefly described. 


Thyroid Carcinoma’ 
Visualization of a Distant Osseous Metastasis by Sctntiscanner; 
Observations during 1-131 Therapy 


NormMAN W. SPECHT, M.D., FRANZ K. BAUER, M.D. and RALPH M. ApAms 
Los Angeles, California 


Fic. 1. Biopsy of osseous metastasis; < 180. 


gland in a variety of abnormal functional and 
morphologic states.':? 

We are reporting a case in which a distant 
osseous metastasis from thyroid cancer was 
visualized in vivo. Serial observations were made 
in the course of I-131 therapy. 


Mrs. D. W., a fifty year old white woman, 


gave a history of gradual onset of poorly local- 
* From the Departments of Medicine and 


ADIOACTIVE iodine has made possible an __ized pain in the lumbar area radiating to the 
_accurate and simple outline of the right hip and knee. The pain had become so 


frontal of the human severe that hospitalization was necessary. During 


pt Primary carcinoma of the thyroid gland; 
180. 

the previous two months she had lost about 40 
pounds in weight and had developed emotional 
instability and personality changes. X-ray 
study revealed a destructive lesion of the right 
transverse process and the pedicle of the third 


lumbar vertebra and partial erosion of the right 


transverse of the second lumbar verte- 
bra. Surgical exploration of the spine lesion on 
December 12, 1950, revealed extensive tumor 
tissue throughout the back muscles, arising from 


College of Medical Evangelists, and the Radioisotope Unit, 


Radiology, 
Wadsworth General Hospital, Veterans Administration Center, Los Angeles, Calif. 
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a defect of the right lamina of the third lumbar 
vertebra. The tumor tissue was very vascular 


thyroid origin. (Fig. 1.) Ten days following 
surgery she was referred to one of us (N. W. S.) 
as a candidate for radioactive iodine therapy. 

Examination of her neck revealed a 2 cm. 
firm, non-tender solitary nodule in the right lobe 
of the thyroid. Serum protein bound iodine was 
5.2 wg./100 cc. The twenty-four-hour thyroid 
uptake was 26 per cent. After a tracer dose of 
350 microcuries of radioiodine no activity could 
be demonstrated over the area of metastatic 
tumor. X-rays of the skull and chest showed no 
metastatic lesions. 

Because of the failure of the secondary tumor 
to take up iodine the patient was referred to her 
private physician with the advice that total 
thyroidectomy be done and a course of roentgen 
therapy to the back be administered. 

Mrs. D. W. was next seen February 13, 1951, 
seven weeks following a total thyroidectomy. 
She had failed to improve following roentgen 
JUNE, 1953 


therapy to her back. ic examination 
of the thyroid nodule had confirmed the diag- 
nosis of adenocarcinoma. (Fig. 2.) Following 
a tracer dose of 330 microcuries of I-131 there 
was no appreciable uptake over the thyroid 
gland. There was, however, a well localized 
area of activity centered approximately 2 cm. 
above the iliac crest and 5 cm. to the right of 
3.3 yg./100 cc. Therapy was begun at this time 
with 20 millicuries of I-131. External counting 
one, two and six days following this dose re- 
vealed an elliptical shaped 6 by 8 cm. area of 
activity just to the right of the third lumbar 
vertebra. Activity decreased at a rate corre- 
sponding to an effective half-life of 2.3 days. 
The twenty-four-hour uptake by the tumor was 
estimated as 18 per cent of the administered 
therapeutic dose of I-131. 

During the next seven months the patient 
received an additional 218 millicuries of I-131 
in six doses. Her physical condition gradually 
improved so that instead of being bedfast she 


Fio. 3. Scintigram of the osseous metastasis. Fic. 4. Postmortem photograph of sagittal section 
through metastatic tumor. 
and only a small portion could be removed. 
Microscopic study revealed adenocarcinoma of 


Fic. 5. Postmortem section of the metastatic lesion; 
X 200. 


was able to walk with the support of a back 
brace. 
- At no time did she develop clinical evidence 
of hypothyroidism. Serum protein bound iodine 
was 4.8 yg./100 cc. on May 10, 1951. Following 
her last dose of 44 millicuries of I-131 on Novem- 
ber 13, 1951, the metastatic tumor was outlined 
by means of a gamma detecting directional 
scintillation counter (scintiscanner) then avail- 
able only at the Veterans Administration Center. 
Serial scintigrams from two to twenty-one days 
after the therapeutic dose of I-131 showed no 
appreciable change in the size of the lesion. One 
of the scintigrams is shown. (Fig. 3.) ! 
About three and one-half months following 


the last dose of I-131 and approximately ten | 


months after the first therapeutic dose the 
patient became mentally depressed because of 
domestic difficulties and died following self- 
inflicted gunshot wounds of the chest and skull. 

Autopsy revealed a well developed and well 
vealed nothing of significance except for bullet 
wounds of the head and chest. Examination of 
the skull and brain revealed no secondary 
tumor. No thyroid tissue was found in the neck. 
Cervical lymph nodes were not enlarged. The 


Fic. 6. Radioa of metastatic tumor; note 
activity in the periphery of the tumor. 


left lung was collapsed. A bullet sinus tract 
extended through the base of the left lung. No 
tumor was found in the lung or chest cage. No 
other significant abnormality was found except 
for the 7 by 6.5 by 6 cm. tumor mass located 
posteriorly and to the right of the second and 
third lumbar vertebrae. The tumor was irregular 
in shape and had extended anteriorly to involve 
the second. and third vertebral bodies. The 
vertebral processes were destroyed except for a 


few remnants on the left. The tumor appeared 


hemorrhagic and contained colloid filled spaces. 
(Fig. 4.) Microscopic examination of the tumor 
(Fig. 5) revealed small groups of tumor cells 
scattered in a large amount of pale pink-staining 
matrix, demonstrating profound com- 
pared with the biopsy specimen. (Fig. 1.) 
Radioautograph of a section through the osse- 
ous metastasis is shown in Figure 6. Analysis of 
the tumor for iodine revealed a concentration 
of 223 yg./100 gm. (The iodine content of 
normal thyroid is approximately 8,000 ug./100 
gm.) 

COMMENTS 

This case has several features of interest. It 
verifies the observation that metastases from 
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carcinoma of the thyroid which previously did 
not accumulate radioactive iodine can do so 
after the primary carcinoma and the thyroid 
gland have been removed. Dobyns and Maloof* 
suggest that those patients who are most 
effectively treated with radioactive iodine pos- 
sess tumors which initially take up some of the 

and show a prompt increase after 
thyroidectomy. This was not demonstrated in 
our patient. However, since the hi 
section from the metastasis revealed colloid, it 
is likely that some I-131 was accumulated by 
the metastasis in small amounts but not enough 
to be determined by external counting. 

Of a series of thirty-five patients with carci- 
noma of the thyroid whose thyroid glands had 
been totally removed, twenty-one developed a 
significant increase in function of the metastatic 
lesions. Only two of these twenty-one patients 
showed enough increased avidity for I-131 to 
justify administration of I-131 in therapeutic 
amounts.‘ The increase of avidity for I-131 was 
demonstrated in our patient; and although 18 
per cent uptake of the administered dose would 
not appear to be very high, it is at least five 
times higher than before thyroidectomy, the 
criterion used by Rall.® The clinical course, the 
histologic appearance of the tumor as seen at 
autopsy (Fig. 6) and the absence of toxic reac- 
tions (depression of the hemopoietic system, 
etc.) all suggest that I -131 therapy was of definite 
benefit. 


- Jt is reasonable to assume that the metastasis 
had begun to function after thyroidectomy and 
therefore treatment with I-131 was indicated. 
This is suggested by (1) absence of clinical 
evidence of hypothyroidism, (2) maintenance 
of the serum protein bound iodine level within 
normal range and (3) demonstration of I-131 
accumulation by the metastasis. 

The serial scintigrams of the metastasis con- 
firmed Dobyns’ and Maloof’s® observation that 
there is little if any decrease in the size of the 
lesion after therapy with I-131. 

The scintiscanner was found to delineate the 
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lesion with accuracy. Extensive search for other 
metastases was made but none was found before 
or after death. 


SUMMARY 

A case of adenocarcinoma of the thyroid with - 
a large solitary metastasis to the spine is pre- 
sented. The metastasis was found not to accumu- 
late 1-131 but following surgical ablation of the 
primary tumor and the normal thyroid gland, 
the metastasis began to accumulate I-131 in 
significant amounts (18 per cent of an orally 
administered dose). 

The metastasis was demonstrated visually by 
means of a gamma detecting scintiscanner and 
its progress during a course of I-131 therapy was 

The interesting features of the case are 
discussed. 


: We are indebted to Dr. 
‘ Ralph C. Petersen for referral of the patient. 
Drs. Theodore S. Kimball and Howard J. 
Gomes made the 


analyses of the tumor and Mrs. Lucille E. 
Shoop, R.N., did the scintigrams. 


W. C. and Rawson, R. W. The use of thiouracil in 


J. Clin. Endocrinol., 11: 1128-1142, 1951. 


a 
9 REFERENCES 
1.. Bauer, F. K., Goopwin, W. E., Lissy, R. L. and 
Casszen, B. Visual delineation of thyroid glands in 
ie vivo. J. Lab. & Clin. Med., 39: 153-158, 1952. 
2. Goopwin, W. E., Bauer, F. K., Barrett, T. F. and 
Cassen, B. A method using I-131 for the determina- 
tion of abnormal thyroid morphology. Am. J. 
Roenigenol., 68: 963-970, 1952. 
3. Dosyns, B. M. and Matoor, F. The study and treat- 
ment of 119 cases of carcinoma of the thyroid with 
. radioactive iodine. J. Clin. Endecrinol., 11: 1323- 
1360, 1951. 
the treatment of the metastatic carcinoma of the 
thyroid with radioiodine. J. Clin. Endocrinol., 11: 
1273-1280, 1951. 
5. Rawson, R. W., Raut, J. E. and Peacock, W. C. 
Limitations and indications in the treatment of 
cancer of the thyroid with radioactive iodine. 
2 


Traumatic Chylothorax’ 


A. M. SaBety, m.D., JoHN J. THOMPSON, M.D. and HARRY HALPRIN, M.D. 
Montclair, Neu: Jersey 


yury of the thoracic duct in the chest and 
ensuing escape of chyle into the free pleural 
Cavity constitutes a grave catastrophe, about 

50 per cent of the cases hitherto reported having 
proved fatal.* Traumatic chylothorax is uncom- 
mon; according to Mead,? fifty-eight cases have 
been reported up to 1946, when Lampson‘* 
reported a case in which recovery was obtained 
by ligation of the thoracic duct in the lower chest. 
The purpose of this paper is to present a case 
of traumatic chylothorax with recovery follow- 


ing repeated thoracenteses and the use of 


enzymatic débridement and lipophilic coal 
dye (D and C Green No. 6)f as a method of 


The thoracic duct is a thin structure and 
constitutes the main collecting vessel of the 
_ lymphatic system. It begins in the epigastric 
region at the height of the first and second 
lumbar vertebrae as an elongated dilatation, 
“the cisterna chyli,” into which the right and 
left lumbar lymphatic trunks empty. From the 
cistern the duct runs upward along the right 
side of the aorta, traversing the aortic hiatus. 
It crosses the median plane from right to left 
and ascends to the root of the neck where it 
empties into the left innominate vein. The duct 
is provided with valves, the most important of 
which are at its termination to prevent the 
passing of blood into the duct. Lee has shown 
that there are many collateral branches com- 
municating the main trunk to the lumbar, azygos 
and intercostal veins. Changes in the intra- 
thoracic pressure, as well as the accumulation 
of the chyle in the cisterna chyli, are important 
factors in propulsion of the chyle upward along 
the duct. It has been estimated that the flow of 
chyle is approximately 2,000 cc. per day. 

The chyle is a thin, milky fluid with a specific 


gravity of 1.010 to 1.020 and alkaline reaction. 


It contains lipoid substances which are stained 


tD and C Green No. 6 was supplied through the 
courtesy of National Aniline Division, Allied Chemical 


& Dye Corporation, New York 6, N. Y. 


_ exudative and fibrinous layer 


by Sudan 111 or similar coal tar dye. The com- 
position of chyle is approximately the same as 
serum, with some variations according to the 
diet. The chyle is bacteriostatic. This property 
has been repeatedly demonstrated by different 
authors. 

The thoracic duct is normally surrounded by 
loose connective tissue and thus is freely mov- 
able and elastic. This may be the reason why 
its rupture following trauma does not occur 
more frequently. However, fixation of the duct 
to the surface of the vertebrae by inflammatory 
process, congenital band, malignant infiltration 
or the state of distention of the duct may con- 
tribute to its vulnerability. Once the thoracic 
duct is ruptured the chyle escapes into the 
mediastinum and, during an interval which 
varies from a few days to as long as one month, 
it gradually infiltrates the pleural cavity and 
compresses the lung so as to produce respiratory 
embarrassment. The local effect of chyle upon 
the pleural surface is important since the 
chemical inflammatory process thus produced 
will result in thickening of the pleura by an 
over the visceral 
pleura with formation of a Lares and collapse 
and compression of the lung.' In patients in 
whom this condition has been present for a long 
period of time necessitating repeated thora- 
centeses, hypoproteinemia, weight loss and 
inanition become very marked presumably be- 
cause of diversion of essential products of 
nutrition from the circulation. Death from 
chylothorax, unless the condition is unrecog- 
nized and allowed to cause asphyxia, is due to 
progressive loss of fluid, protein and fat. Since 
the chyle is bacteriostatic, no instance in which 
infection causing death has been reported. 

The diagnosis of traumatic chylothorax can 
usually be made without difficulty when there 
are signs and symptoms of pleural effusion 
following trauma and by aspiration of charac- 
teristic milky fluid from the pleura. The use of 
lipophilic dye as a method of diagnosis is a 


* From the Surgical Service, The Mountainside Hospital, Montclair, N. J. 
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valuable procedure. In 1930 Fletcher’ gave 
Sudan III to a patient and, upon recovering 
the dye in urine, made the diagnosis of chylouria. 
Klepser* in 1949 reported the use of. the same 
method for diagnosis of a case of traumatic 
chylothorax. The use of lipophilic dye is useful 
not only for diagnostic purposes but also is of 
great help in identifying the thoracic duct should 
occasion arise for ligation below the point of 
rupture. 

The seriousness and the rarity of traumatic 
chylothorax have led to diverse opinion and 
speculations concerning management. Frequent 
thoracenteses, pneumothorax, instillation of 
substances producing fibrinous’ reaction, intra- 
venous injection of chyle,‘ phrenic crush, etc., 
have been used by different authors but with 
questionable success. Intrathoracic ligation of 
the ductus below the site of rupture was at- 
tempted by Lampson and Mead with a satis- 
factory result. However, considering all the 
factors involved in chylothorax and studying 
cases reported in the literature, it seems that 
the plan of management should be based on the 
following: first, replacement of protein lost in 
the chyle by intravenous administration of 
protein hydrolysates as well as a high protein 
diet; second, removal of the chyle from the 
pleural cavity to prevent collapse of the lung 
with pleural thickening and subsequent respira- 
tory embarrassment; if reformation of the chyle 
is rapid and there seems to be no gradual 
decrease, intercostal drainage may be instituted; 
third, ligation of the thoracic ducts should be 
used only when these simpler methods of 
therapy have failed. 

The, case presented in this paper brings out 
the fact that if conservative measures seem to 
fail because of loculation of the chylothorax 
preventing satisfactory aspiration of the chyle, 
the use of streptokinase and streptodornase 
may overcome this complication. . 

CASE REPORT 


W. H., No. 96694, a sixty-four year old obese 
man, was admitted to the Mountainside Hospital 
on May 14, 1952, with the chief complaint of 
shortness of breath. The present illness started 
two weeks prior to admission when he sustained 
a forced hyperextension of the spine in an auto 
accident. He was immediately brought to a 
hospital. Roentgenograms of the spine failed to 
reveal presence of any fracture. Three days 
later the patient started to experience a great 
june, 1953 


deal of respiratory distress. Roentgenograms of 
the chest at this time revealed the presence of a 
considerable amount of fluid in the right pleural 
cavity. Thoracentesis was performed and 1,500 
cc. of milky fluid were obtained. The patient’s 
condition improved immediately. However, 
two days later the respiratory distress recurred. 
He was then transferred to Mountainside 
Hospital for further treatment. 

The family history was non-contributory; 
personal history was essentially negative. He 
was a farmer and always enjoyed good health 
except for an appendectomy fifteen years 
previously. 
positive findings: weight, 200 pounds; tem- 
perature, 100°F.; pulse, 99; respiration, 20; 
blood pressure, 140/80. His appearance was 
that of an obese man in no acute distress but 
slightly cyanotic and complaining of a moder- 
ate amount of pain in the right chest. Systemic 
review was negative except for the presence of 
dullness in the right chest up to the fifth inter- 
space and a slight cyanosis of the extremities. 

Laboratory findings were as follows: urine, - 
normal except for the presence of 30 to 50 white 
blood cells per high power field; red blood 
count, 5,290,000; white blood count, 6,700 with 
72 per cent polymorphonuclears and 28 per 
cent lymphocytes; hematocrit, 51 per cent; 
sedimentation rate, 87 mm./hour westergren; 
blood chemistry: total protein, 5.6; albumin, 
3.8; globulin, 1.8; chlorides, 112.5 mEq./L. 
serum; npn, 50 mg./100 cc. blood; cholesterol, 
210 mg./100 cc. serum; cholesterol esters, 
129 mg./100 cc. serum. 

Roentgenogram of the chest at the time of 
admission revealed the presence of pleural 
effusion on the right side. Thoracentesis was 
performed and 1,500 cc. of milky fluid obtained. 
Following this procedure, the patient felt much 
more comfortable. Pathologic examination of 
the fluid revealed it to consist of chyle; bac- 
teriologic studies were negative. 

Repeated thoracenteses were performed daily 
and there seemed to be a gradual decrease in the 
amount of chyle obtainable by this method 
although roentgenograms of the chest failed to 


_ show any substantial change. On the sixth day 


of admission it was believed that the reason 
for our inability to withdraw the chyle from the 
pleural cavity was due to loculation of the fluid. 
At this time, 100,000 units of streptokinase and 
40,000 units of streptodornase were instilled in 


772 
the pleural cavity. A few hours following this 
procedure, the patient felt quite uncomfortable 
and experienced a great deal of chest pain and 
difficulty in breathing. The temperature rose 
from normal to 101°F. A sedative, aspirin and 
oxygen were administered. However, the pain 
and respiratory distress became very acute nine 
hours after streptokinase therapy. At this time 
thoracentesis was performed and 1,000 cc. of 
chyle obtained. The patient felt much more 
comfortable and the temperature declined to 
within normal limits. 

On the ninth hospital day a glassful of heavy 
cream dyed green with D and C No. 6 was given 
to the patient. Four hours later thoracentesis 
was performed and green chyle was obtained. 

Treatment by high protein diet in conjunction 
with daily parenteral administration of protein 
hydrolysate and daily thoracentesis was con- 
tinued and gradually the amount of chyle 
obtained was decreased until, on the fourteenth 
hospital day, the flow of chyle ceased entirely. 
The patient was kept under observation for 
another week and discharged, entirely symptom- 
-free, on the twenty-first hospital day. 

The patient has been followed for two months 


charge from the hospital. The last roentgeno- 
gram of the chest fails to show the presence of 
any pleural effusion. 
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SUMMARY AND CONCLUSION 


A case of traumatic chylothorax, secondary 
to traumatic hyperextension of the spine, is 


presented. 
The use of a lipophilic dye was found very 


valuable as a diagnostic aid and its value for 
outlining the duct, should surgery be contem- 
plated, is discussed. | 

The patient responded satisfactorily to re- 
peated thoracenteses and prevention of locula- 
tion of the pleural effusion by the use of enzy- 
matic débridement. 
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Fig. 1: “Roentgen examination . . . revealed the ulcer to 
be very much in evidence.” 


Clinical Evaluation of Pro-Banthine* 


evidence roentgenologically or gastroscopically.” 


CASE REPORT 


**M. D., female, aged 48, had a posterior gas- 
trojejunostomy 14 years ago for duodenal ulcer. 
The patient was fairly well until nine months 
ago when severe, intractable pains occurred. 
She was hospitalized and a subtotal gastrec- 
tomy was done. 

“She remained well for only a few months 
and was referred to us because of recurrence of 
very severe pain and marked weight loss. 
Roentgen study revealed a fairly large ulcer 
niche on the gastric side of the anastomosis. 

“The patient had been on various types of 
antacids and sedatives without relief from pain. 
She was given 60 mg. of Pro-Banthine q.i.d. and 
within 72 hours was able to sleep through the 
night for the first time in weeks. 


“At the end of two weeks of such treatment 


the patient had absolutely no pain and felt that 
she had been ‘cured.’ Roentgen examination at 
this time revealed the ulcer to be very much in 
evidence (Fig. 1). Much persuasion was neces- 
sary to make the patient realize the importance 
of maintaining her.diet and therapy. 


“‘Ten weeks of controlled regulation was 
necessary before we were satisfied that the ulcer 
niche was no longer in evidence 
cally or gastroscopically (Fig. 2). . 

mt i. d.] 
of Pro-Banthine for almost five months with no 
recurrence of symptoms.” 

Schwartz, I. R.; Lehman, E.; Ostrove, R., and Seibel, J. 
M.: A Clinical Evaluation of a New Anticholinergic 
Drug, Pro-Banthine, to be published. 

Pro-Banthine(brand of propantheline bromide), 
the new, improved anticholinergic agent, is 
more potent and, consequently, a smaller dos- 
age is required and side effects are greatly re- 
duced or absent. 

Peptic ulcer, gastritis, intestinal hypermotil- 
ity, pancreatitis, genitourinary spasm and hy- 
perhidrosis respond effectively to Pro-Banthine, 
orally, combined with dietary regulation and 
mental relaxation. 


*Trademark of G. D. Searle & Co. 
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The overweight patient likes to indulge in 
sweets. Why not take advantage of this 
penchant when you prescribe an appetite 
depressant? ADJUDETS are candy-like 
troches. They contain d-amphetamine phos- 
phate and essential vitamins, effective aids 
in reducing regimens Your patient will like 
this delightfully flavored “sweet.” Only 15 
calories per troche. 


ADJUDETS® 


D-AMPHETAMINE-MULTIVITAMIN TROCHES 


Supplied: Jars of 36 


34 a 
Philadelphio 2, Pa. 


Whar varpsticx po You usE TO DETERMINE the drug you 
write on your prescription? If the drug is a barbiturate—such as 
short-acting NEMBUTAL (Pentobarbital, Abbott)— you can measure 
With all the patients 
1. Short-acting NEMBUTAL can produce any desired degree of 
who represent the cerebral depression— from mild sedation to deep hypnosis. 
Reig: | 2. The dosage you need is small—only about half that of many 
44 uses for short-acting 
3. There's less drug to be inactivated, shorter duration of effect, wide 
t |° margin of safety and usually no morning-after hangover. 
a 4. In equal oral doses, no other barbiturate combines quicker, briefer, 
more profound effect. 
Perhaps that’s why—after 23 years, 598 published reports and 
more than 44 clinical uses—you'll find more 
and more prescriptions call for NEMBUTAL. 
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PUBLISHED EVERY 3 YEARS; MODERN DRUGS 


- Dramatic proof of the finger tip reference 
value of THE MODERN DRUG ENCY- 
CLOPEDIA and its bi-monthly supplement- 
ary service, MODERN DRUGS, comes direct 
from 3,000 of their 50,000 doctor and druggist 
users. Results of an independently* conducted 
reader-research effort show overwhelming de- 
pendence upon this quick reference service— 
complete from description to prescription for 
authoritative data on new ethical drugs. Com- 


THE MODERN DRUG ENCYCLOPEDIA 
is handsomely bound in red fabricoid. Contains 1500 
pages, size 6" x 9%" x 2%". POSTPAID, $15** 
U.S.A.; $18 FOREIGN 


MODERN DRUGS SUPPLEMENTS 


are now sent every 60 days FREE to every encyclopedia sub- 
cumulative index for accurate reference to all new products 
therapeutically and alphabetically. 


DRUG PUBLICATIONS, INC. 


49 West 45th Street, New York 36, New York 


TH 
MODERN DRUG 


4. 


988 Maden and bodes 
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Encyclopedia 


SUPPLEMENTS EVERY 60 DAYS 


pletely rewritten, the new Sth Edition of 
THE MODERN DRUG ENCYCLOPEDIA 
lists nearly 4,000 ethical drugs (including 
1,500 brand new listings) of 175 manufac- 
turers. Each listing includes latest composition, 
action, use, supply, dosage, caution and contra- 
indication of the drug. Here is data that you, 
too, will find indispensable for saving time, 
without sacrifice of an authoritative source. 


| Washington, D.C. 
AUTHORITATIVELY COMPILED IN 
SEVEN SPECIAL SECTIONS w—<—<< 
Lincolnton, N.C. 
eo Drugs 

| PUBLICATIONS, INC. 
| 49 West 45th Street, New York 36, New York ! 
@ General Index Enclosed is the sum of fifteen dollars ($15°°U.S.A.) for which please send 
@ Therapeutic index me postpaid the new Fifth Edition of THE MODERN DRUG ENCYCLOPEDIA | 
featuring for the first time | vans | 
| **includes three-year supplementary service et $3 per yeer. 
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The anivydeeds of 
J 
Ser new drugs anc 30ns coming with in- 
~ creased frequency and volume, a book such as Modern 
Drug Encyclopedia is indispensable. 
New York, New York 
I have owned every edition of your encyclopedia 
except the first. Would have bought it but did not 
know this book was printed. If the physicians of 
this country and Canada and some of the foreign 
countries knew its value, you would have been able 
to sell twice as many or more books per year. 
I like Modern Drugs because it gives honest pharma- 
cological information; because it frequently gives 
contra-indications and dangers; because it describes 
members of a similar group in similar or identical 
terms. I would find it hard to practice without it. 

2 Green Bay, Wis. 

I have Modern Drug Encyclopedia and use the 
journal as supplement, thus at my finger tips I have 
information on new drugs. 

York, Pa. 
I don’t see how a physician can know what other 
physicians prescribe for patients without this. It is 
an almost indispensable (not quite) adjunct to my 
practice. 


WORLD MEDICAL ASSOCIATION 


You, too, have a place in the World Medical Association 
What affects world medicine affects you. 
This is your only voice in World Medicine. 


as a civilian physician ... you will benefit because .. . 


mem 

...W.M.A. represents the interest of the medical profession at the World 
Health Organization, UNESCO, International Labor Organization and 
esi ree when there are discussions affecting medical practice. 
...W.M.A.’s surveys on “Postgraduate Medical Training,” “Social Secu- 
rity,” “Pharmaceutical Practice,” and “Hospital Practice” are typical of. 
the up-to-date reports made available to you. 


asa member of lhe armed services... YOU will benefit because... 


...W.M.A. has had a part in regulations that would affect you if 


you are captured by the enemy. Under current tions (in contrast to 
those of the past) you will 


as a relived fbysioian ... YOU will benefit because... 


asa member of lhe medical profession ; 
anywhere tn the world... YOU will benefit because... 


...W.M.A. will furnish you with letters of introduction to the secretaries of 
the National Medical Associations in any countries you intend to visit. 
...W.M.A. fosters world peace. 
W.M.A. is Approved by the American Medical Association. JOIN NOW! 


: i , Secretary-Treasurer 
U. S. Committee, Inc., World Medical Association 
2 East 103rd Street, New York 29, New York 


I desire to become an individual member of the World Medical Association, United 
States Committee, Inc., and enclose check for $ » my subscription as a: 


——ember 10.00 a 
Life Member 00 (No further assessments) 
Sponsoring Member—$100.00 or more per year 
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ADDRESS — 
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The most significant result in the treatment 


Administered as Easily as Insulin: 


Advantages 


Subcutaneously or intramuscu- 
larly with a minimum of dis- 


Combines the two-fold advan- 
tage of sustained action over 
prolonged periods of time with 
the quick response of lyophilized 
ACTHAR. 


Much Lower Cost: 
Recent significant reduction in 
price, and reduced frequency of 
injections, have advanced econ- 
omy of ACTH treatment. 


Asthma 


Severe bronchial asthma can now be 
treated in the home and in the office 
with a degree of success similar to that 
obtained with hospital care. Improve- 


.° ment is prompt and dramatic. Neicher 


the patient's age nor the chronicity of 
the asthmatic condition detracts from 
the efficacy of ACTHAR treatment, 
which has stood the most severe of all 


tests of usefulness—the requirements of 


the general practitioner. The use of the 
disposable cartridge syringe—an im- 
mediately available form of HP* 
ACTHAR Gel—can be a life-saving 
measure in the medical emergency 
which suddenly arises in the course of 
long-standing ‘‘intractable’’ asthma. 
HP*ACTHAR Gel has demonstrated 
its superiority Over customary measures 
in many instances of bronchial asthma, 
and has brought about gratifying re- 
missions lasting as long as 18 months. 


Bronchial 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPARY + CHICAGO II, ILLINOIS 


world-wide 
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comfort. 
Fewer Injections: 
One or two doses per week in : 
many instances. 
Laboratories Brand of Adrenocorticotropic 
Hormone—ACTH (Corticotropin). 
4. 


Ciba SUMMIT, N. J. 


In the “diaper age” — 
safer, simpler treatment 
for urinary infections 


e no alkalis needed 


e finer particle size . . 
for better suspension . . 
uniform dosage 


. 0.25 Gm. per teaspoonful (4 ec.). 
Pints. Also 0.5 Gm. double-scored 
fruit juices tablets. Bottles of 100 and 1000. 


BLKOSIN a new advance in sulfonamide safety 


2/9036 
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e effective against a wide \ 
| range of gram-negative and \, 
gram-positive organisms \ 
| e high solubility even 4 
in acid urine \ Sg 
° @ microcrystalline suspension 
of sulfadimetine in a 
| strawberry-fiavored syrup — 
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Waterproof Protection 


AGAINST CONTACT DERMATITIS 


sensitivity to cosmetics, 
Sleaniny ‘and’ polishing 
cleaning and polishing 

aller- 


to 
detergents and various 


reactions to exco- 
riating body fluids; and 
irritation by scratching of 
dry eczematous or nevuro- 
dermatitic lesions. 
CONTRAINDICATIONS: 
None except premature 


a 
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- 


ing cream basqg{ovicone is not sticky or greasy. 


R66. v.S. PAT. OFF. 


CREAM 


(Abbott's Protective Skin Cream) 
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INDICATIONS: Protection a & Sus au 
of skin from industrial der- 
mateoses, such as sensitivity 
to chemicals, paints, dyes | 7 
and cutting oils; household 
skin allergies, such as soap 
and water dermatitis and 
laboratory solutions; _post- 
individual conditions — with Covicons Cream, a single : 
product provides protection against a wide variety 
of sensitizing agents from corrosive industrial materials 
to common household allergens. Resisting removal 
plication on wet, exudative by ordinary washing, Covicons is especially useful 
lesions. mnere prolonged or continuous protection is desired, as in 
APPLICATION: Twice daily . Cases of occupational nature. Invisible, plastic-like coating 
maintained with infrequent applications. In vanish- Abbott 
 Gontinved protection con 
then be maintained with oa : 
single every 
entire avoid actual 
one 
visible. When used on a 
hands, apply also under 
HOW SUPPLIED: 
with slip-off labels; also in 
one-pound jars. 
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Low toxicity. The only © 


an improved approach to 
ideal hypotensive therapy 


hypotensive drug that causes no dangerous reactions, 


and almost no unpleasant ones. 


Slow, smooth action. The hypotensive 

effect is more stable than with other agents. 

Critical adjustment of dosage is unnecessary. Tolerance 
to the hypotensive «.:.ect has not been reported. 


Well suited to patients with relatively mild, 
labile hypertension. A valuable adjunct to other agents 


in advanced hypertension. 


Bradycardia and mild sedation increase its value in most 
cases. Symptomatic improvement is usually marked. 


Convenient, safe to prescribe 


The usual starting dose is 2 tablets twice daily. 
If blood pressure does not begin to fall in 7 to 14 


days, and the medication is well tolerated, the 


dose may be safely increased. Should there be a 
complaint of excessive sleepiness, the dose 
should be reduced. Some patients are adequately 
maintained on as little as one tablet per day. 


Supplied in tablets of 50 mg., 
bottles of 100 and 1000. 


SQUIBB 


Dosage of other agents (veratrum or hydrala- 
zine) used in conjunction with Raudixin must 
be carefully adjusted to the response of the 
patient. If Raudixin is added to another main- 
tenance regimen, the usual dose is applicable, 
and it is often possible to reduce the dose of the 


SQUIBB RAUWOLFIA SERPENTINA 
Tablets 


as 
| 
| 


In the form of Aminoprox, three out of four pa- 
tients can be given therapeutically effective oral doses 
of aminophylline. 

This is possible with Aminoprox because gastric 
disturbance is avoided. 
Hew congestive heart failure, brenchial and car- 
diac asthma, status asthmaticus aad paroxysmal 
dyspnea can be treated successfully with ora/ amino- 
phylline in the torm of AmmvopRox. 

Aminodrox Tablets contain 1 1/2 gr. aminophylline with 2 gr. 
activated aluminum hydroxide. 

Aminodrox-Forte Tablets contain 3 gr. aminophylline with 4 
gr. activated aluminum hydroxide. 

Also available with 1/4 gr. phenobarbital. 
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Q.S. 
is now possible 


FOR LARGE DOSAGE 
OF ASPIRIN... 


THE FIRST CLINICALLY PROVEN 
ENTERIC-COATED ASPIRIN 


| ASTERIC (S gr. enteric-coated Aspirin) Allows Greater Dosages— 


40, 50, 60, 70 or more grains daily as required where 
gastric distress and other irritating symptoms resulting from 
high dosages of plain aspirin tablets are contraindicated. 


BSE Ta Brewer, is indicated in the treatment of certain rheumatic disorders 
requiring maximal dosage of aspirin over long periods. 
“Enteric-coated aspirin (ASTERIC) has an analgesic effect 
equal to that of regular aspirin and the onset of its action 


is only slightly delayed.” Clinically it was shown that equal 
blood levels were obtained.* 


(5 enteric-coated Aspirin) will be found beneficial for 
those patients suffering from hemorrhagic gastritis resulting 
from the irritating effects of plain aspirin and for cases of 
peptic ulcer which require acetylsalicylic acid therapy. 


| ASTERIC 7 (5 gr. enteric-coated marbleized tablets) supplied in bottles 
of 100 and 1000. 


For samples—just send your R, blank marked—13AS6 


.  *Talkov, R. H., Ropes, M. W., and Bouer, W.: The Value of 
Enteric Coated Aspirin. N.E.J. Med. 242,19 (Jan. 5) 1950. 


, INC. 
BREWER & COMPANY 


WORCESTER 8, MASSACHUSETTS U.S.A. 
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You wouldn’t 
prescribe 


15 apples 
a day! 


“Beminal’ 


with Vitamin C 


AYERST, McKENNA & HARRISON LIMITED - New York, N. Y. » Montreal, Canada 


e 
| Yet, it would take 
about that many 
apples to equal the 100 mg. 
| ascorbic acid content 
of a single capsule of 
“Beminal" Forte with Vitamin C. | 
This preparation also contains | 
- therapeutic amounts of important 
_B complex factors, and is 
particularly recommended for 
use pre- and postoperatively 
and whenever high 
B and C levels are required. 
forte 
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A drug of choice in tuberculosis 


As therapeutically active as streptomycin, CRYSTALLINE DIHYDR 
SULFATE MERCK is less toxic to the vestibular apparatus, minimizes pain and 
swelling on injection, and may be used even in some patients allergic to 
This preferred product is available in dry powder form and in convenient 
ready-to-inject form as SOLUTION OF CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK. 

PARA-AMINOSALICYLIC ACID MERCK (PAS), when used in combination with 
CRYSTALLINE DIHYDROSTREPTOMYCIN SULFATE MERCK, prolongs the effective 
period of antibiotic therapy by inhibiting or delaying the development of 


Crystalline Dihydrostreptomycin 
Sulfate Merck 


| MERCK «& CO., INC. 
Research and Production 
Manufacturing Chemists 
for the Nation’s Health 


RAHWAY, NEW JERSEY 
tn Canada: MERCK & CO. Limited—Mentreal 
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bacterial resistance. 


"Open Sesame” 
in biliary tract disorders 
When spasm in the sphincter of 
Oddi—so prevalent in today’s tense 
patients—“blocks” the free flow 
of bile, the relaxing action of 
homatropine methylbromide and 
ital in Cholan HMB 


MALTBIE LABORATORIES, INC. 
NEWARK 1, 3. 
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= 
provides “full play” to the potent 
bile-accelerating action of 
dehydrocholic acid. This 
well-conceived dual effect 
(spasmolytic and hydrocholeretic) 
explains the excellent results 
achieved by Cholan HMB in 
various biliary tract disorders 
Maltbie... first to develop 
American process for con- 
pa 
dehydrocholic acid. 
foe 


PROMPT RELIEF 


in nonspecific, as well as 
allergic pruritus .. . com- 
bines antihistaminic and 
local anesthetic actions. 
Also available: Phenergan 
Lotion with Neocalamine. 
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‘DARAPRIWM’ is the first 
drug known to affect 


exoerythrocytic as well as 


unprecedented 
dosage levels. 
There is also evidence 


antimalarial that it sterilizes 
.. the gametocytes of 

action 
is threefold: 
1. Potency in suppressive 
prophylaxis. 
2. Improved transmission 
: blockade. 


TASTELESS and virtually 
non-toxic, ‘Daraprim’ 


is so potent that only 


Pyrimethamine U. S. Patents No. 2,576,989 and No. 2.602.794 25 mg. per week 
is required for suppressive 
discovered and developed at prophylaxis, and 


one or two doses of 

The Wellcome Research Laboratories 50 mg. for treatment. 
‘DARAPRIWM’ brand 
Pyrimethamine, 25 mg., 
Compressed, scored 
Boxes of 30 and 
Bottles of 1000 
Complete information 
will be sent on request. 


, Bo BURROUGHS WELLCOME & CO. (U.S. A.) INC., TUCKAHOE 7, NEW YORK 


THE M°S°-A DEMAND PNEOPHORE 
This versatile instrument, combining automatic intermit- 
tent positive pressure, and flow without pressure when 


desired, is ideal for effective treatment in apnea and other ' 


respiratory emergencies. The Demand Pneophore has 
found wide acceptance in the treatment of pulmonary 
edema because of its mild, positive pressure which retards 
the entrance of fluid into the lungs and maintains oxygen 
saturation. A simple adjustment equips the instrument for 
oxygen administration without positive pressure. Ask for 
complete details. 


THE PULMONARY VENTILATOR 

An effective instrument for the application of aerosols 
such as broncho-dilators and bacterio-static agents under 
intermittent positive pressure assuring effective distribution 
of the drugs throughout the respiratory tract. 


THE M°S°A OXYGEN THERAPY UNIT 

This instrument supplies oxygen on inspiratory demand to 
patients with voluntary respiration. Fits any oxygen 
cylinder or piped system. Ideal device for oxygen adminis- 
tration in recovery rooms or elsewhere throughout the 
hospital. 


M°S°A PNEOLATOR 

Self-contained artificial respiration device that sup- 
plies oxygen under intermittent positive pressure to 
asphyxia victims, automatically, safely, without suction. 
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for the ‘‘squeeze’ 


antispasmodic actron 
virtually without atropier 
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(New) for your 


younger 


patients 


CRYSTALLINE 


‘Terra myc 


BRAND OF OXYTETRACYCLINE AMPHOTERIC 


PEDIATRIC 
DROPS 


10 GRAM 


10 cc. bottles containing 1.0 Gm. crys- 
talline Terramycin amphoteric in rasp- 
berry-flavored, nonalcoholic vehicle 
with specially calibrated dropper. 


PROMPTLY EFFECTIVE 
BROAD-SPECTRUM THERAPY 


new economy in drop dosage treatment 

Each bottle of Terramycin Pediatric Drops sup- 
plies 1.0 gram of Terramycin, often a sufficient 
total dose for therapy of many common illnesses. 


delicious raspberry flavor 
The same good taste which makes Terramycin 
Oral Suspension a favorite for older children and 


adults on broad-spectrum therapy. 


new flexibility in infant dosage schedules 
Nonalcoholic Terramycin Pediatric Drops supplies 
100 mg. of pure crystalline Terramycin amphoteric 
in each cc. to meet most infant dosage require- 
ments; may be diluted as required. 


world’s largest producer of antibiotics 


Antibiotic Division, CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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Contains g completely new 
intrinsic factor Preparation de. 


veloped by The Armour Labora. 
which 40 tines more 


A 
DEPARTMENT OF 
6 
Powerful than Previously used 
— Armour intrinsic factor extracts, 
res 
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Upper Left Quadrant 
the Abdomen 


1 Diaphragm and 10 Duodenum 17 Left triangular 24 Spleen and splenic 
coronary ligament 11 Superior pancreatico- ligament and left lobe artery and vein 

2 Falciform lhgament duodenal artery of liver 25 Superior pancreatic 

3 Hepatic veins and vein 18 Esophagus and left — nodes 

4 Inferior vena cava and 12 Right gastroepiploic vagus nerve 26 Pancreas and 
right vagus nerve artery and vein 19 Paracardial lymph tenth rib 

5 Crus of diaphragm and 13 Superior mesenteric nodes 27 Left gastroepiploic 
abdominal aorta artery and vein 20 Esophageal branch of — and vein 

6 Celiac artery and 14 Superior mesenteric left gastric artery 28 Left kidney 
celiac plexus lymph nodes and vein 29 Inferior gastric 

7 Hepatic artery and 15 Transverse colon and 21 Gastric rami of lymph nodes 

] vein right colic artery vagus nerve 30 Jejunum 

8 Gastroduodenal artery and vein 22 Splenic lymph nodes 31 Descending colon 
and vein 16 Spermatic artery 23 Left gastric artery 32 Ileocolic artery 

9 Subpyloric lymph nodes and vein and coronary vein and vein 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs 
and tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. 
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intestinal 
and adjunct 
surgery the bowel 


unsurpassed 
range antimicrobial 


C Literature avat lable on request 


LEDERLE LABORATORIES DIVISION 


AMERICAN Cyanamid COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


« 
HYDROCHLORIDE CRYSTALLINE 


FOR THE PATIENT 


Ph () | | \| 1) I SEEKING RELIEF FROM 


NERVE ROOT PAIN 


WHEN the disturbing and painful symptoms of 
herpes zoster, or the stinging distress of neuritis brings 
the patient to you, quick relief is expected. Prota- 
mide helps solve this therapeutic problem by pro- 
viding prompt and lasting relief in most cases. This 
has been established by published clinical studies, 
and on the valid test of patient-response to Pro- 
tamide therapy in daily practice. 


EURITIS (sciatic—intercostal—Facial) 

In a recent study* of 104 patients, complete relief was 
obtained in 80.7% with Protamide. 49 were discharged as 
cured after 5 days of therapy with no subsequent relapse. 
(Without Protamide, the usual course of the type of 
neuritis in this series has been found to be three weeks 
to over two months.) 


Dosage: one 1.3 cc. ampul intramuscularly, daily for five to 
ten days. 


RPES ZOSTER sty point wit 


Protamide therapy resulted in excellent or satisfactory 
response in 78%. (No patient who made a satisfactory 
recovery suffered from postherpetic neuralgia.) Thirty- 
one cases of herpes zoster were treated with Protamide 
in another study.* Good to excellent results were 
obtained in 28. 

Dosage: one 1.3 cc. ampul intramuscularly, daily for one 


to four or more days. 


* A folio of reprints of these studies will be sent on request. 
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<A 
SHERMAN LABORAToRIES 


Kymograph recerd 
shows normal 


tiens of rabbit jejunum in 
108 co. Tyrode's solution. 


Contraction virtually 
ccases with 1.5 cc. of 


this Is why 


EMETROL 
controls epidemic vomiting 
| physiologically 


SMPORTANT: EmeETROL is always 
given undiluted. No fluids of any kind 
should be taken for at least 15 minutes 
after taking EMETROL. 

INDICATIONS: Nausea and vomiting 
resulting from functional disturbances, 
acute infectious gastroenteritis or intes- 
tinal “flu,” pregnancy, motion sickness, 
and administration of drugs or 
anesthesia. 


SUPPLIED: Bottles of 3 fl.oz. and 16 
f.oz., at all pharmacies. 


SAMPLES AND LITERATURE 
TO PHYSICIANS ON REQUEST 


a 


KINNEY & COMPANY 
COLUMBUS, INDIANA 
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| 4 . 
immediately reduces rate 
, and amplitude of muscle 
f 
| Now 
EMETROL (Phosphorated Carbohydrate | 
| control of functional nausea and vomit- 
ing—without recourse to drugs. 
Thus EMETROL can be given safely—by 
wih teaspoonfuls to children, tablespoonfuls 
to adults—every 15 minutes until vomit- 
| mal contractions. ing ceases. 
il 
imbibition ic even more 
marked. 


rPyribenzamine 


hydrochloride 
(tripelennamine hydrochloride Ciba) 


/ 

Once atop Pike’s Peak, your hay fever patient can enjoy freedom from pollens. 
But for patients who must remain in a high-pollen environment, you can insti- 
tute this effective therapy: one or two Pyribenzamine tablets, 3 or 4 times daily. 


Alone and as an adjunct to desensitization, Pyribenzamine has proved effective 
in relieving hay fever symptoms, as evidenced by thousands of published case 
reports. On the basis of this evidence, no other antihistamine combines greater 
clinical benefit with greater freedom from side effects. 


For your prescription needs, Pyribenzamine 50 mg. tablets are available in 
bottles of 100 and 1000 at all pharmacies. _ 


Ciba Ciba Pharmaceutical Products, Inc., Summit, N. J. 


2/ 192000 
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Progressing Research Reveals 
Nutritional and Metabolic Advantages 


from Oranges Eaten Whole 


[nat the properly organised dist plays an essential role in 
health maintenance, today is universally accepted as a fundamental 
concept in nutrition. On this basis, oranges—properly peeled and 
eaten whole—merit a prominent place in the daily diet. | 

Orange juice is and remains probably the simplest palatable 
form in which to ingest the daily quota of vitamin C. But of many 
other nutrients and physiologically valuable substances the fruit eaten 
whole supplies notably more than does the juice. 

Of the carotenes, for instance, the whole fruit provides six times 
as much as does the juice—1.0 mg. instead of 0.16 mg. per 100 Gm. 
of fresh weight. 

Of the protopectins, with their regulatory influence on intestinal 
function and improved absorption of certain noncaloric nutrients, 
the whole fruit contains ten times as much as does the juice—1.0 
Gm. instead of 0.1 Gm. per 100 Gm. 

Similarly with the bioflavonoids (which may well be concerned 
with capillary integrity), of these too the whole fruit contains ten 


times as much as does the juice—1.0 Gm. vs. 0.1 Gm.—and of 


inositol, one of the lipotropic B vitamins, it contains twice as much— 
0.4 Gm. as against 0.2 Gm. per 100 Gm. of fresh weight. 

On the basis that the foods eaten should be chosen for their con- 
tribution to health maintenance, the suggestion “Eat an Orange a 
Day—and Eat It Whole” appears to be sound advice. 

California Valencia Oranges are now in 
plentiful supply. Virtually everybody can 
benefit from their health- 


| 
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| 

‘4 be Sunkist Growers - Los Angeles 54, California 
<3, \ Sunkist 
A practical, healthful source of protopectins Cabfonia-triiyona Oranges . 
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when Bet tO sleep 
is a new complaint — prescribe 
(N-methy! cyclohexeny! methy! parbituric acid, schenley] 
an ynusual parbiturate 


sombulex is an unusual barbiturate 


because it works within 15 to 30 minutes and leaves the bloodstream 
within 3 to 4 hours, thus avoiding the danger of hangover for 
patients who do not need heavy barbiturate action. 


When the stresses and strains begin to tell 


...when the mind won’t let the body rest, and patients 
complain for the first time...“Doctor, I can’t get to sleep”... 
SOMBULEX is the prescription of choice for these 

first-time barbiturate patients. For them, | or 2 tablets 

taken with water or a warm beverage usually suffice 

to induce a night’s refreshing sleep without hangover. 
Patients will not readily identify SOMBULEX as a barbiturate. 


The unusual uses of sombulex 


Because of its rapid yet nonpersistent action, 1 SOMBULEX 

Tablet will help restore interrupted sleep without subsequent 
hangover, or permit a relaxing cat nap before a busy evening. 

One SOMBULEX Tablet also will help the new night-shift worker 
adjust to a daytime sleeping schedule. NOTE: The action of 
SOMBULEX may be too short lived for the patient already dependent 
upon long-acting barbiturates. SOMBULEX is supplied 

in bottles of 100 tablets, each containing 0.26 Gm. (4 gr.) 
N-methyl cyclohexenyl methyl barbituric acid, Schenley. 


SCHENLEY LABORATORIES, INC. - 


~ ©Schenley Laboratories, Inc. *Trademark of Schenley Laboratories, Inc. 
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maintained gastric anacidity 


The Key Successful 


Peptic Ulcer Therapy 


~ 


ees 
52888 52 


Sa=-- 

° 

, BW 40 (-148) 

| | | | | | | | | | | | | | 


Continuous and complete acid neutralization, without com- 
plicated apparatus and while the patient is ambulant, is the 
outstanding contribution Nulacin makes in peptic ulcer therapy. 
Nulacin represents a new concept in the treatment of ulcer. ase 
The Nulacin tablet, conveniently proportioned and of proper 
hardness, is placed between the cheek and gum and allowedto # 
dissolve. Its antacid ingredients are slowly released and are Wire 
carried to the stomach. Gastric hydrochloric acid is thus ae 
neutralized as it is elaborated, maintaining the pH at approx- , 
imately 7.0. In this manner, healing is encouraged. 
Highly palatable and providing only 11 calories, each 
Nulacin tablet is prepared from milk combined with dextrins 
and maltose and incorporates: 


Magnesium trisilicate. 3.5 gr. 
Magnesium oxide. 2.0 gr. 
Calcium carbonate. 2.0 gr. 
Magnesium carbonate. 0.5 gr. 
Ol. Menth. pip. q.s. 


In this combination and because of the unique method 
of administration employed, the efficacy of the antacids in 
Nulacin is considerably greater than that of a similar 
quantity taken in the conventional manner. 

For the treatment of active ulcer, the patient should be 
instructed to suck Nulacin tablets, two or three every 
hour, beginning one-half to one hour after each meal. 
The efficacy of the tablet is greatly reduced if it is 
chewed and swallowed. 

Nulacin is available in tubes of 25 tablets at all 
pharmacies. 


Horlicks Corporation 
Pharmaceutical Division 


RACINE, WISCONSIN 


1. Douthwaite, A.H., and Shaw, A.B.: The Control of 
Gastric Acidity, Brit. M.J. 2:180 (July 26) 1952. 


2. Douthwaite, A.H.: Medical Treatment of Peptic 
Ulcer, M. Press 227:195 (Feb. 27) 1952. 
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of Medicine 


49 Weet 45th Street, New York 36, N: Y. 
The American Journal of ‘Medicine for 


The American Journal of Medicine, Inc. 


Please send me the new Five Year Index to 
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64 
O The American Journal 
FIVE YEAR INDEX 
ley July 1946 through June 1951 
This new subject and author index 
| provides an invaluable aid for quick 
reference and review purposes to | 
8,258 text pages. | 
Price Postpaid 
$2.50 U.S.A. 
ad Printing Limited—Order Today 
= 
=< which I enclose $2.58 U.S.A.—§3.00 Foreign 
| (New York City reeidents, add 3% enles taz) 4 
3 | ‘ ¥ 


and the Therapeutic Value 
of Adequate Protein 


Much evidence can be cited in favor of a high protein intake after surgery, 
trauma, infection, or burns. In supporting the many anabolic and defense mech- 
anisms of the organism in physiologic stress,' high-quality protein—such as that 
of meat—assumes the status of an important therapeutic agent.* 

Phagocytic activity,* formation of antibodies,‘ and rapid healing of wounds® 
are favorably affected by ample protein nutrition. Remission ‘of peptic ulcer,’ 
improved resistance to infectious disease, and maintenance of plasma proteins 
after surgery’ are other therapeutic effects attributed to an ample protein intake. 
In the management of ulcerative colitis, protein represents a primary need.* 
Recent advances in the treatment of extensive burns and of hepatic disease 
emphasize the value of high protein feedings.*® 

These experimental and clinical findings establish the therapeutic value of 
high protein intake.'® To assure therapeutic protein adequacy, the dietary should 
provide a liberal margin of protein over normal requirements. : 

Meat is an important source of high-quality protein, containing essential as 
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well as nonessential amino acids. In addition, it supplies significant amounts of 


B group vitamins and of iron, phosphorus, and other needed minerals. 


REFERENCES 
1 Save, 3% and Gimbel, N Metab- 6. Co Tui, et al.: Hyperalimentation Treatment of 
J.A.M.A. 144:979 Peptic Ulcer with Amino Acids and Dextri- 
Ov. 5 (July 1 
tion, American Medical Associati York, Surgery, J.A.M.A. 128:95 (May 12) 1945 
The Blakiston Company, 1951, chap. 17 8. Welsh, C. S.; Adams, M., and Wakefield, E. G 
3. Mills, C. A. and Coctingham, E.: Phagocytic Metabolic Studies on Chronic Ulcerative 
Activity as Affected by Protein Intake in J. Clin. Investigation 16:161 (Jan.) 1937. 
and Cold, 47508 1900. 9. Cannon, P. R., et al.: Recent Advances in Nutri- 
4. Cannon, 190008 tion with Reference to Protein 
2) 1945 to Infection, J.A.M.A. 128:360 (June Lawrence, Kansas, University of Kansas Press, 
C., and Howes, E. L.: Effect of High Nutrition and 


5. S. : D4 1950. 
ed Oe : 10. McLester, J. S., and Darby, W. J.: 
Protein Diet oa the Velocity of Growth of Fibro. Disease, of 


American Meat Institute 


| 
(May) 1930. W. B. Saunder obmpany, 1952, p. 19. 
The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 
- Main Office, Chicago... Members Throughout the United States 


ERYTHROCIN 


TRADE MARK 


(ERYTHROMYCIN, ABBOTT) 


E specially effective against gram-positive 
organisms resistant to other antibiotics. 


Low toxicity; reported side effects infrequent. 


Special “‘high-blood-level” coating. 
Erythrocin, 0.1-Gm. (100-mg.) — bottle of 25. 


INDICATIONS: Pharyngitis, tonsillitis, scarlet fever, erysipelas, pneumococcic pneu- 
monia, osteomyelitis, pyoderma. Also other infections caused by 
organisms susceptible to its action, which include staphylococci, 
streptococci and pneumococci. 


DOSAGE: Total daily dose of 0.8 to 2 Gm., depending on severity of the infection 
| A total daily dose of 0.6 Gm. is often adequate in the treatment 
of pneumococcic pneumonia. For the average adult the initial 
dose is 0.2 Gm. to be followed by doses of 0.1 or 0.2 Gm. every 
_ four to six hours. For severely ill patients doses up to 0.5 Gm. may 
be repeated at six-hour intervals if necessary. Satisfactory clinical 
response should appear in 24 to 48 hours if the causative organism 
is susceptible to ERYTHROCIN. Continue for 
48 hours after temperature returns to normal. Abbott 


1. McGuire et al. (1962), J. Antibiotics & Chemo., 2:281, June. 
2. Heilman et al. (1962), Proc. Staff Meet. Mayo Clin., 27:385, July 16. 
3. Haight and Finland (1962), New Eng. J. Med., 247:227, Aug. 14. 
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alcoholism 
the complete 
therapy 
Because it provides vitamin B12 
and liver fractions in addition to 
the suggested daily 
choline, methionine and inositol. | therapeutic dose of 
--- helps normalize liver function, 9 capsules or 
increase phospholipid turnover, 3 tablespoontuls of 


for samples and 
detailed literature write 


U. S. Vitamin corporation 


cesimir funk lebds., inc. (affiiete) 
250 E. 43 St. ¢ New York 17, N.Y. 


67 
reduce fatty deposits, and stimulate Methischol provides: 
regeneration of new liver cells... 
terol levels and chylomicron ratios 
towards the normal, and aids in di, Methionine 1.0 Gm. 
achieving normal fat metabolism. Inesitol 0.75 Gm. 
nee” Be Vitamin Bi2 18 mcg. 
nigh? Liver Concentrate and 
___Desiecated Liver 0.78 Gm. 
4 Gm. Choline Chioride 


NOW AVAILABLE... 


A NEW ORAL ANTICOAGULANT witTH 
GREATER PREDICTABLE RESPONSE TO DOSAGE 


safe 
economical 
e quick action 
e rapid recovery 
e relatively no toxicity 


INDICATED IN: Thrombophlebitis, 
Thromboembolism, 
Coronary thrombosis with myocardial infarction, 
Cerebral thrombosis 


DANILONE represents a distinct advance over 
coumarin compounds. 
DANILONE usually exhibits full therapeutic effect in 
24 hours and recovery to normal prothrombin time after 
discontinuance of DANILONE therapy is usually complete in 
24 to 48 hours. Extensive clinical evaluation has shown 


_ DANILONE to be relatively free from toxic side reactions, 
and at the same time non-cumulative. 


SUPPLIED: 50 mg. uncoated scored tablets — bottles of 100. 
° Trial supply, detailed literature available 


since 1794 


Go. 18 Cooper Now York 3, 


2% 
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Once the damage is done 
High-potency lipotropic therapy is important 


When prolonged dietary indiscretion results in liver damage and 
related disturbances, high-potency lipotropic therapy is indicated. 
WYCHOL furnishes this. 

Palatability unusual in a preparation of this type simplifies the 
problem of keeping patients on WYCHOL therapy. 


syrup 


CHOLINE AND INOSITOL 
Bottles of 1 pint. 
Also available: Capsules WYCHOL, for supplementary therapy. 
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for effective control 


HAY 
other ALLERGIE: 


of pollenosis, and maintains effective control. Even cases which have — - 
shown little improvement to desensitization and antihistaminics usu- 
ally respond to the administration of Piromen. 7 ee 
reliability, and safety in the treatment of many | 
other allergies and dermatoses. 
Piromen is supplied in 10 cc. vials containing : 
either 4 gamma (micrograms) per 
or 10 gamma per cc. : 


for additional information, merely write ‘‘Piromen’’ on your 


*tradename 
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In the case of hay fever, Piromen alleviates th ediat ee. 
eviates the immediate symptoms 
Bee 
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